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STANDARD TYPE witt outlet piping. 
Inlet 200 psi maximum. Outlet range 
2 oz. to 20 psi depending on spring 
selection and setting. 2 in. size only. 


The most versatile regulators made. A thousand 
and one applications. Pilot loaded diaphragm 
responds accurately to pressure changes. Will 
handle inlet pressures up to 200 psi. Made 
in 2 in. size only. Priced right. Write for 
bulletin 1039. 
| Pittsburgh Equitable Meter Division 
| ROCKWELL MANUFACTURING COMPANY 
] Pittsburgh 8, Pa 


| Atlanta Boston Chicago Columbus Houston 
Kansas City Los Angeles New York Pittsburgh 


San Francisco Seattle Tulsa 





ROCKWELL-EMCO METERS AND REGULATORS FOR EVERY REQUIREMENT 
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The design resembles an inverted letter 
U. This construction is sturdy, 
dependable, practical. 


Designed for heavy high carbon gas 
oils. 


Quickly started—dependable 24-hour 
operation. 


Operates with suitable gas oils—light 
or heavy—with increased efficiency. 


Lowest investment cost and lowest pro- 
duction cost on a therm basis. 


Reduced manpower requirements for 
both operation and maintenance. 


Eliminates solid fuel, ash, and clinkers. 


Operates on a new streamlined cycle 
with regenerative principles of the Hall 
Process and A. G. A. research. 


* Other Gasmaco oil gas processes and apparatus 
are available to fit various conditions. 


WHAT DOES YOUR PLANT REQUIRE? 


Designers @ Fabricators e Erectors 


Gas Plant Equipment and 
Industrial Furnaces 
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All Iron, Double Dis 


GATE 
VALVES 


For MORE THAN quarter of a century, Semet-Solvay 
gate valves have given the gas industry long-lived, 
trouble-free service. Accurate machining and close 
control of design.and manufacture assure satisfactory 
fit for low pressure operation. 


These sturdy gate valves are 
equipped with our featured wedging 
device. This device provides for posi- 
tioning of the discs before the wedging 
action starts, thus allowing accurate 
seating. 


A particular advantage is found in 
the unusual adaptability of the Semet- 
Solvay gate valve. Due to its internal 
construction, the short face-to-face di- 
mension of the flanges permits instal- 
lation of these valves as replacements 
for any standard valve. 





Gta Fie h 6a ve sna 50 psi 
10” to 16” size...........39 psi 
20” to 36” size... 2.00.20 psi 


In addition to the handwheel opera- 
tion shown, Semet-Solvay gate valves 





can be furnished for chainwheel or 
hydraulic operation. 
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ENGINEERING DIVISION 
40 RECTOR ST., NEW YORK 6, N.Y. 


3) 46 ALLIED CHEMICAL & DYE CORPORATION 











AMERICAN GAS JOURNAL, April, 1950. Vol. 172 
ani Editorial offices at 205 East 42nd Street, New 


" York 17, N. Y. Entered as second class matter January 24, 1950, at the post office at Brattleboro, 
Vermont, under the Act of March 3, 1879. Printed in U.S.A. 


, No. 4. Published monthly by American Gas Journal, at 73 Main Street, Brattleboro, Vt. Executive 
































Without crushing strength—or, for that matter—without all of the strength factors 
listed opposite—no pipe laid 100 years ago in city streets would be in service today. 
But, in spite of the evolution of traffic from horse-drawn vehicles to heavy 

trucks and buses—and today’s vast complexity of subway and underground utility 
services—cast iron gas and water mains, laid over a century ago, are serving 

in the streets of more than 30 cities in the United States and Canada. 


Such service records prove that cast iron pipe 


combines all the strength factors of long life with ample margins of safety. 
No pipe that is provably deficient in any of these strength factors should 
ever be laid in city streets. Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Engineer, 122 So. Michigan Ave., Chicago 3. 


CAST TRON PIPE 
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Htrength factors of Long life 


No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


CRUSHING STREN GTH The ability of cast iron pipe to withstand external 


loads imposed by heavy fill and unusual traffic 
loads is proved by the Ring Compression Test. 
Standard 6-inch cast iron pipe withstands a crush- 
ing weight of more than 14,000 lbs. per foot. 


STRENGTH When cast iron pipe is subjected to beam stress 
caused by soil settlement, or disturbance of soil 
by other utilities, or resting on an obstruction, 


OAS | tests prove that standard 6-inch cast iron pipe in 
. a” w / 10-foot span sustains a load of 15,000 lbs. 


< | 
The toughness of cast iron pipe which enables it 


SH 1 CK STREN GTH to withstand impact and traffic shocks, as well as 





BEAM 






the hazards in handling, is demonstrated by the 
Impact Test. While under hydrostatic pressure 
and the heavy blows from a 50 pound hammer, 
standard 6-inch cast iron pipe does not crack until 
the hammer is dropped 6 times on the same spot 
from progressively increased heights of 6 inches. 













In full length bursting tests standard 6-inch cast 
iron pipe withstands more than 2500 lbs. per 
square inch internal hydrostatic pressure, which 
proves ample ability to resist water-hammer or 
unusual working pressures. 


cast mow] 
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For any set of service conditions—the famous Fisher Type 730 
Series is recognized as the logical choice. This complete regulator 
family offers a type that incorporates every desirable feature to 
provide satisfactory performance. High gas pressure in pounds 
is automatically reduced to a constant reduced pressure of ounces 
or inches of water column to the outlet system. Valve discs and 
orifices are both renewable without breaking any pipe joints. 
They can be readily inspected or replaced by simply unscrewing 
the union connecting nut. 730 Series are especially designed for 
manufactured, natural, Butane and similar gases. Used by major 
gas companies throughout the United States. Type 730B, il- 
lustrated above, is a general service regulator available in sizes 
344", 1", and 114", has a 14" tap in the top casing for connect- 
ing piping out to atmosphere where regulator may vent safely. 
Also supplied with bottom weatherproof vent-Type 730BH for 
outside installations. 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA 





TYPE 733B 


Type 733B with built-in relief valve, in sizes 
Y%4",1" or 1%", designed for outdoor in- 
stallation. A special weather proof and freeze 
proof vent protects the vent hole from being 
blocked by weather or insects. Available as 
Type 733BT for indoor installation. Upper 
diaphragm casing tapped for vent pipe to 
outside. Includes weather-proof vent. 





TYPE 739B 


Type 739B—Service regulator with the 
safety cut-off valve as described above but 
also includes safety relief valve set to relieve 
at 1 pound to eliminate over-pressuring 
the house piping and appliances. 





TYPE 738B 


Type 738B—Service regulator with safety 
cut-off valve which closes with loss of gas 
pressure and stays closed until manually 
opened. Eliminates explosion hazard during 
emergency loss of gas pressure. 
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Try and name one 
we dont have! 


Gone are those harried times when 
dealers in your territory found it 
necessary to round up gas heating 
equipment from many sources. Today, 
there’s a man nearby who practically 
dares them to name a single unit he 
cannot supply. 

They get quick quotations from 
the Bryant distributor on anything 
from conversion burners to year- 
round conditioners. He has boilers, 
warm-air furnaces, space and unit 
heaters, as well as automatic water 
heaters, in the greatest line of gas 
heating equipment under a single 
nameplate. 

Authorized dealers share in his fair- 
and-square, co-operative advertising 
plan, get better deliveries because of 
Bryant’s enlarged production facili- 
ties, find willing assistance on engi- 
neering problems. 

Helpful fellow, this Bryant dis- 
tributor. Mighty eager, too, to co- 
operate with every gas utility that pre- 
fers quality equipment along its mains. 





let the pup be furnace man 
...and water boy, too! 





AUTOMATIC HEATING 


g 


The most complete line of gas heating equipment in the nation 


Bryant Heater, Dept. 192, 

17825 St. Clair, Cleveland, Ohio 

( ) Send me the new booklet that tells 
the Bryant story. ( ) Have your dis- 
tributor call on me. 





Name 
Company__ 
Address_ 
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THE CLEVELAND BABY DIGGER 


Model 92 


Although the BABY DIGGER “92” is handily small, compact and mobile, 
this newest CLEVELAND —the result of 25 years experience in working 


with the Gas Industry—is remarkably tough, strong and productive — 
built to CLEVELANDS recognized higher standard of quality throughout. 
It cuts to a depth of—not 3 or 4 feet—but a full 5 feet. It cuts not only 


a narrow 10” trench but other widths up to and including 20”. It puts 
the edge of your trench within 22” of a side wall. 


All this adds up to DEPENDABLE scheduling and DEPENDABLE per- 
formance on your services AND main extensions—short AND long— 
winter AND summer—wet AND dry—tough AND easy. 


Get the full story today on the CLEVELAND “92” and its companion 
“T-5” trailer. Learn how perfectly this team fits all your distribution 
trenching needs and how it will continue to serve you dependably and 
economically over a greater period of years. 


tHe CLEVELAND TRENCHER co. 


20100 ST. CLAIR AVENUE CLEVELAND 17, OHIO 
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This month... 


Historical accuracy suffered something of a slight 
at the hands of E. H. Eacker, President of the New 
England Gas Association, when he told his group 
that in 1880 (the year of the formation of the Guild 
of Gas Managers) “trade journals and other commu- 
nication facilities were largely or entirely lacking.” 
As a matter of record, the AMERICAN Gas LIGHT 
JOURNAL, our predecessor, had already been publish- 
ing continuously for 21 years by that time. Possibly 
we came under the heading of the “largely lacking.” 


g 


In August of 1949 James E. C. Currens (see page 
10) wrote us in part: “Gas departments are in a 
squeeze between the curve of decreased unit earnings 
and .. . increasing labor and field costs... . I 
would suggest that the whole subject of crew organi- 
zation, . . . so that production methods can be used, 
become an important part of the content of your 
magazine. . . .” This month and next, Mr. Currens 
gives us a two part article outlining in detail how 
PG&E is tackling the problem. We have a deep and 
abiding respect for the counsellor who not only fells 
us what to write, but goes ahead and whips out a few 
thousand words as an example. 


g 


In this business we get used to mixed reactions. 
One subscriber said, of the editorial “A Demand 
Charge for Heating” (March AMERICAN Gas JourR- 
NAL) ... “it would pay you to learn something 
about the economics of the gas business before you 
advocate any measures that might restrict house 
heating sales.” Another wrote: “There are many who 
will resent your editorial but there are few who can 
dispute the facts presented therein. . . . If possible 
I would like to have 1,000 reprints. . . .” Our great- 
est weakness is that we have failed to master the 
“nevertheless-on-the-other-hand—’” technique of writ- 
ing. That leaves everybody happy or lulls them to 
sleep; we are not sure which. 
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CYCLIC CATALYTIC REFORMING 


EQUIPMENT 


OF NATURAL GAS FOR BASE LOAD AND 
L.P. GASES FOR PEAK LOAD 


LOW INVESTMENT COST 


Modification of existing gas generating equipment, or installations 
of new units feeding into existing gas train, is practical and 
economical. 


LOW PRODUCTION COST 


Utilizes natural gas or L.P. gases as the raw material with simple 
operating requirements. 


FLEXIBILITY FOR INTERCHANGING GASES 


Produces gases of characteristics required for interchanging with 
existing gas mixtures. 


THOROUGHLY TESTED 


Plant scale operations have produced over 2,000,000,000 cu. ft. of 
City sendout gas. 


UNITED ENGINEERS & CONSTRUCTORS INC 


NEW YORK 17 PHILADELPHIA 5 CHICAGO 2 
WITH A BACKGROUND OF OVER SIXTY YEARS’ EXPERIENCE 
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Editorial: 





Policy Poppycock 


r 


by ENATOR FRANCIS J. MYERS, a Pennsylvania soft 
iJ coal Democrat, and Congressman Ivor Fenton, hard 
coal Republican from the same commonwealth, both 
have resolutions pending in Washington calling for in- 
vestigation and study of the fuel resources of the nation, 
with a view to arriving at a so-called national fuel policy. 

Not many weeks ago a few independent oil operators 
proposed a joint government and industry study of the 
competitive position of petroleum products and natural 
gas in the fuel markets of the country. The ultimate goal 
of that study was also presumed to be a statement of na- 
tional policy with respect to these two important energy 
sources. 

God forbid that we should ever raise a word against an 
honest endeavor to arrive at a policy on anything in a 
country so long guided by nothing nobler than the frac- 
tious demands of political expediency. 

But between the ideal of stating a policy, and the prac- 
tical realities of implementing it, there is a great gap that 
none of the instigators of investigations and studies have 
yet seen fit to bridge. Obviously what most of the pro- 
ponents of “fuel policy” are looking for is some kind of 
unilateral enactment that will enable them, at the least, 
to arrest further expansion of natural gas. And no doubt 
there are a few who are naive enough to hope that some 
legislative windfall may even go so far as to restore to 
them the markets that they have already lost. 

Declarations of national policy are both meaningless 
and impotent until the necessary legislation has been 
passed to make them effective. No one attempts to con- 
duct his affairs—no industry would dare chart its course— 
on anything as ephemeral as national policy. What peo- 
ple obey is laws, with clubs and guns and courts and jails 
to enforce them. 

So when you strip the proposal of its fancy trappings, 
all of the call for a national fuel policy amounts to is a 
call for more laws. If that is what the boys want, we sug- 
gest that a good starting point would be to place all coal 
and all oil under federal and state regulation as public 
utilities. Go right ahead and set the price of oil at the 
well, of coal at the mine, and regulate the service condi- 
tions under which it can be moved in interstate com- 
merce. And while we are at it, let us not overlook the de- 
sirability of regulating wages and forbidding strikes in the 
coal industry, as being inimical to the public interest and 
a threat to national security. 

There would be a national fuel policy with teeth in it. 
And the funny thing about it is, it wouldn’t impose any 
more regulation on the gas industry than it already has. 

So we say again, if that is what the coal and oil indus- 
tries want, bless their trusting hearts, let them have it. 
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Silent Spokesmen 


T THIS writing the Kerr bill to exempt independent 
producers of natural gas from regulation by the 
Federal Power Commission has just been passed by the 
Senate. The House version of the bill has already been 
passed, and as soon as the differences between the two 
scripts have been ironed out, the measure will go to the 
President for his signature or veto. 

During the weeks of protracted discussions on the bill 
its chances of passage appeared to grow slimmer by the 
day. What had started out to be a simple reaffirmation of 
congressional intent in the original natural gas act, 
namely, that FPC jurisdiction did not embrace the pro- 
duction of natural gas, was whipped up into a cause 
celebre by commentators and columnists. A baffled and 
bewildered public was fed the suggestion that here was a 
measure destined to add millions of dollars to the monthly 
bills of natural gas consumers. 

Senator Douglas of Illinois went whole hog, saying 
that natural gas prices might be increased $16 billion 
dollars over the next 40 years if the bill were approved. 
Governors of states and mayors of cities all crowded into 
the act, viewing with professional alarm the incalculable 
damage that would be done to their citizenry if the bill 
became part of the natural gas law. 

As far as we could observe, everyone had his say but 
the spokesmen for the natural gas industry, whoever they 
may have been. Perhaps it is only fair to assume that 
since the bill squeaked through by a vote of 44 to 38, 
their work was effective. It certainly was dignified and 
restrained. 

But somewhere along the line some official industry 
voice should have been raised to point out a few of the 
simple truths of the situation. That this was not a meas- 
ure to rob the FPC of any powers it had ever been 
granted; that it was a bill designed to stop the commis- 
sion from further encroachment into a field of regulation 
that the original Natural Gas Act had specifically pre- 
cluded from its jurisdiction; that the price of natural gas 
at the source had practically doubled since the beginning 
of the war years, while the average price at the consumer 
level had gone down, and not up. 

If the President signs the Kerr bill, it will be a victory, 
of sorts, for a large segment of the natural gas industry. 
But from the standpoint of public relations, the misrepre- 
sentations that were allowed to go unchallenged and un- 
answered have done nothing but harm. 
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HE Pacific Gas and Electric Co. 
has recently experimented with 
the production line method of in- 
stalling gas services, especially to keep 
pace with peaks in home construction. 

For some time we have known that 
our gas service installation work re- 
quired scrutiny. Installation crews have 
been unable to keep up with increased 
home building. Recourse has been made 
to contractors and to our general con- 
struction crews. Still, at several points 
in the northern area the backlog is ris- 
ing rapidly, as can be seen from the 
curves in charts | and 2. The purpose 
of this study was to ascertain whether 
or not it were possible to select a group 
of services out of the total work of a 
district or division for assignment to a 
production crew set up without any 
thought of standard organization plans. 
The crew would be made of compon- 
ent parts, all of which would move at 
the same rate so that mechanization in 
its true definition might be instituted. 
We are forced to the conclusion that 
our crews in some way lack the produc- 
tion abilities of contractors who are 
practically doubling our man-day out- 
put. 

Poor implementation and techniques 
of welding or wrapping which might be 
found in error are excluded. 

A visit was made to the field and 
time spent with crews operating in one 
of the districts of the North Bay Di- 
vision. It is very difficult to appraise 
the overall efficiency of a crew by spot 
visit. It is necessary to spend some time 
to get a picture of the complete opera- 
tion On an average service. 

Operation, as found, was simple and 
has been developed, we believe, largely 
in the field by the field foremen. The 
crew visited was particularly expert and 
worked together as a very fine team, 
and there is certainly no criticism of 
the operation as found. 

On arrival at the service location, the 
foreman immediately located the main 
Ordinarily, this was easy, but many 
times it was necessary to use a pipe lo- 
cator. During the use of the pipe locator 
crews were prone to bunch around the 
foreman in the interest of learning just 
where the main was located 
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Experiments Made in Installing Services 
On Production Line Basis 


By James E. C. Currens 
Pacific Gas and Electric Co. 





This article on mechanization and organization 
of gas service installations will be presented at a 
conference of the Pacific Coast Gas Ass'n at 
Fresno, Calif., on April 27-28. 

It is presented to American Gas Journal readers 
in two parts, with Part 2 appearing in the May 


issue. 


Mr. Currens is superintendent, gas operations, 


northern area, PG&E. 





Next operation, of course, was the 
“spread-out” of the men between the 
bell hole, the meter location, and along 
the service. If the service were dug by 
machine, it was necessary to do some 
clean up work, particularly around the 
meter location. Ordinarily, the bell hole 
was not dug with the trencher, so two 
men with an air line and air tools at- 
tacked the bell hole. Meantime, the 
light foreman and a helper laid out 
enough service pipe to form a boring 
bar string. This was welded up com- 
pletely and usually amounted to the 
width of the road, plus about half of 
the service run on the customer's prop- 
erty. 

As quickly as the service trench was 
cleaned up and the boring bar was com- 
plete with the machine welded on one 
end and the bit welded to the other 
end, all hands manned the boring ma- 
chine and the service was run under 
the roadway. With the service string 
under the roadway, the next operation 
was that of the center and the service 
“T” welds. These were made by the 
light foreman with the very efficient aid 
of a “helper.” 

While the welding was in progress, 
the balance of the crew was badly held 
up as it is not possible to lay down 
either end of the service and backfill on 
it until the center weld was made. If 
ends were backfilled and fixed, it was 
impossible to crowd the service into the 
ditch. As soon as the service was 
welded, tested, and wrapped, it was pos- 
sible for the crew to begin the final 
backfill and tamping operation. While 
this was going on, the welding foreman 
tackled the tapping of the service “T”. 
Sometimes this work was assigned to a 





helper, but usually the foreman han- 
died it himself. 

As the tapping was completed, usu- 
ally the balance of the service was 
nearly backfilled, and the wrapping of 
the service “T” itself was tackled. With 
the service “TIT” wrapped, all that was 
left on the job was the tamping of the 
bell hole, clean up of tools and work 
area, and loading of equipment. The 
last move on the job usually was the 
measurement to the nearest property 
line for the service record. 

Field inspection showed that the 
equipment was fairly good, consisting 
of a ton and a half truck with standard 
gas body, usually a hand-held boring 
machine of the sled-type, a butane tar 
pot, tapping equipment, and hand tools. 

Personnel in the districts fell into 
two organizations: one, a heavy crew of 
ten or 12 men and a foreman; and, two, 
a standard light crew of a foreman and 
five men. The heavy crew in two units 
was supervised by a heavy foreman. 
Usually, one of the six-man units was 
supervised in the foreman’s absence by 
a clerk driver or a fitter, the driver and 
the fitter being separated between the 
two units. Of course, the standard light 
crew was supervised by the foreman 
himself. 

The light crew visited was a smooth 
working team and very little supervi- 
sion was necessary. An occasional word 
or a nod was all the men needed as 
they quickly spread to their regular 
routine duties which seemed to be re- 
peated over and over again, showing 
that they had thought the jobs out wel 
and knew exactly what they were going 
to do. 

As can be seen from chart 3, los 
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time accumulates at four points dur- 
ing the operation of our standard crews: 
First, during the location of the main; 
second, while the bore is being made. 
This second waste may be due, partly, 
to equipment. It does not seem reason- 
able that six men would be required 
for the bore when four of them are en- 
gaged in pulling the machine itself. The 
third loss arises during the welding of 
the service “T” and the middle weld as 
no backfilling can be done until these 
are complete, and the last loss is during 
the wrapping of the service. The serv- 
ice has to be in the bottom of the ditch 
before the filling can start. As illus- 
trated on Chart 3, we believe these 
losses run into five hours per day on the 
six-man crew. We have left out the lo- 
cating losses because these can be easily 
eliminated. 

We have noted that a number of op- 
erations in the gas department are be- 
ing accomplished by department peo- 
ple, which, we believe, belong in the 
sales department. One of these duties is 
that of the original survey of the serv- 
ice. We have trained people in the sales 
departments of all our divisions who are 
capable of locating a meter location 
while they are making the survey of the 
application. I believe it would be pos- 
sible on this same trip to locate the 
main. This could be done either from 
a sketch furnished before the estimator 
leaves the district office, or by the use 
of a pipe locator. 

The question of how to leave a 
marker for the crews has been con- 
sidered. It has been suggested that a 
small furrow, say 3” or 4” deep, be 
carved along the route of the main. 
This would not be a hazard to traffic 
or pedestrians and should last for a 
short period. Also, it has been suggested 
that air slacked lime be laid as a mark- 
ing agent. 

As dispatching is certain to be one 
of the critical operations in production 
of line work, certain information will 
be necessary for the dispatcher to send 
out crews. In one case, there may be a 
“long side” service which will require 
a bore. The next may be a “short side” 
location which will not require a bore, 
in which case the boring crew certainly 
should eliminate this stop. It will also 
be necessary to assist the boring crew 
in some cases as we may find that bor- 
ing is the operation which is absorbing 
the time, and any advantage should be 
given this crew, such as skipping serv- 
ces. 

Chart 3 shows clearly that the major 
portion of our loss centers around bor- 
ing. Some of this can be helped by 
some attention given to bits and to the 
machine itself. However, the principal 
oss comes because of the hold up of 
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the whole crew until the bore is com- 
pleted. In the revision of crews, we 
certainly would propose that the boring 
operation be separated from the gen- 
eral crew and follow immediately be- 
hind the trenching operation. Then, 
should a difficult bore be encountered, 
the time of two men only will be lost. 

We also would recommend that the 
operation of boring itself be changed. 
Instead of using the service string as the 
boring bar, with the resultant loss of 
time while the machine is actually 
welded to the bar on one end which 
welds are lost, we would propose the 
use of long special boring bars which 
would be carried on the side of the 
compressor as we now carry pipe. 
These bars of extra length would elimi- 
nate time now lost in coupling and 
uncoupling on the conventional Hydrau- 
ger. Also, the use of the bars would re- 
move from the service string any of the 
existing hazard of pipe wrapping dam- 
age. We have noted service pipe emerg- 
ing from a bore with the wrapping 
neatly turned off. A sharp object or 
obstruction some place along the bore 
held against the revolving string and 
acted as a lathe tool. 

Several of the divisions are making 
quite a specialty of boring, and, cer- 
tainly, it is the principal time saver as 
well as time loser in the whole opera- 
tion of service installation. Such meas- 
ures as providing gasoline driven rigs 
to be inchangeable with air driven, 
carrying a trailer with 1,000 gallons of 
water for bores beyond water service 


or where no customer’s pump is handy 
are being instituted. 

The boring crew would be dispatched 
from data returned by the gas estimator. 
Data must include information as to 
whether or not a bore is necessary, 
whether or not water is at hand, 
whether or not it would be a rocky or 
an easy bore. Also, it should carry in- 
formation as to whether or not a lawn 
or shrubbery could be avoided by the 
use of a bore. This sometimes would 
cause the dispatching of a crew to a 
particular location even though it were 
on the “short” side of the street. 

It can be seen on Chart 3 that the 
last source of waste time follows bor- 
ing and happens during welding of the 
service “T” and the middle weld. Some 
time is lost during the wrapping of the 
service. The wrapping of the service 
“T,” the next to the last operation of 
the whole job, usually does not result 
in waste time as the balance of a well- 
organized crew would begin the clean 
up of tools and the loading of the 
truck. It would be a great advantage if 
the middle weld could be eliminated al- 
together as the short section now used 
as a boring bar has to be tested by it- 
self and, then, again, the whole service 
has to be tested after the middle weld 
is made. If there were no middle weld 
to make, the tapping of the service to 
the service “T” would make it possible 
for the crew to begin complete back- 
fill of the whole thing except the bell- 
hole. This is another strong reason for 
dropping the practice that we are now 


i] 














GAS DEPT. 





T 
| 
4 
if 
| 
+ 





























—{}—|-— NEW BUSINESS BACKLOG SS 





4 
{—— 


DIV.NO.6 | 


—}—___——_—_+———_ + 


——}+—_— 


—1949-{ fF + + — 


+ 


+ 
. — 

















200;-— 




















cr shslbcel 
| | 
} 





|AUG}— 














Chart 1—showing division 6 


using, that of using the service itself for 
the boring bar strength. 

We decided that the use of the serv- 
ice for a boring bar introduced a grave 
question as to the condition of the 
wrapping. We will never know until a 
leak how many services were actually 
damaged during the boring operation. 
In light of the above reasons, we pro- 
pose that the boring be done with 
standard bars which are removed from 
the hole and the service itself installed. 
In order to furnish work immediately 
for all men upon their arrival on the 
job, we also propose that the welding 
be done with or before the digging op- 
eration. 

It must come here if the boring crew 
is to install the service pipe in the bore, 
and they are certainly the proper people 
to do it. In case a bore is not cleaned 
and it is necessary to rebore a portion, 
and, if the job were left for a following 
crew, a bad mix up would result. Serv- 
ice would be welded as the trench is 
dug, or before. The arrival of the bor- 
ing crew would not be held up in any 
way; they would make their bore and 
put in the service, and they would not 
necessarily need to do more than line 
it up with the main so that the service 
“T” could go on. There is some chance 
of the service being gripped by the bore 
if it stands for any length of time. This 
would eliminate any cutting in case the 
service were shifted. The riser end of 
the service could be left for the final 
crew, it only being necessary to assure 
that enough service pipe was left to 
make the riser. With this system, the 
losses due to the wrapping of the serv- 
ice would be obviated completely, 
there would be no wrapping to do while 
other men were on the job. This wrap- 
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ping would be done by the first crew. 
It is a very small job, but nothing else 
can happen while it is being done. 

Chart 4 includes most of the revi- 
sions which we have mentioned. The 
job, instead of being done by a single 
crew, will now be done by three crews. 
The first crew, the head or digging 
crew, would use two men. The second, 
a specialty crew for boring could be 
handled by two men. The first crew 
would dig the trench, rough dig the 
bell-hole, weld up a string sufficiently 
long so that a service “T” would be 
reached and the meter location covered 
on the other end. They would then bar- 
ricade, set out lanterns, and leave the 
job. 

The boring crew next would arrive 


on the job and would find that the pipe 
was ready for them to install in their 
bore, that the trench was open for the 
sled-type boring machine and that a 
rough bell-hole was available so that 
they could tell about where their bore 
was with respect to the main. They 
would make the bore, test the service 
pipe, as the original digging crew would 
not have a compressor, and would in- 
stall the plugged and capped service 
pipe in the bore and align it with a jig 
to the main. They could now leave the 
job. 

The third crew would care for every- 
thing after the bore was done. This 
crew could be handled with three men 
and the work can be easily visualized 
when we think of the work already done 
when they arrive on the job. Their work 
would consist of digging out the bell- 
hole so that the welder could get down 
to the main for the service “T” instal- 
lation and so the wrapper could get 
around under the main with his wrap. 
We are suggesting a step bell-hole 
rather than the full 3’ by 3’ hole which 
is now dug to a position eight inches 
under the main. If the welder can get 
his body and shoulders into the hole, 
a smaller excavation around the service 
“T” is sufficient, say 142 feet by 2 feet. 
This will result in some saving in ex- 
cavation and it will also fit the slope of 
the trenching machine cut. It should 
not take long to dig out the balance of 
the service, say 30 minutes. This seems 
high, but in some cases, there may be a 
reason for 30 minutes as an average. 
While the digging is going on, a service 
riser can be bent, tools can be assembled 
at the bell-hole together with the weld- 
ing outfit, and as quickly as the trench 
is complete and the main and the serv- 
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Chart 2—showing division 4 
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ice tested and placed into the trench, a 
tack to the service “T” can be made. 
As quickly as the service “T” is tacked 
to the service, welded to the service, 
and welded to the main, the wrap can 
be made and the job can be completed. 

While this single welding operation 
is going on, the backfilling can be 
started by the balance of the crew. All 
that is left then is clean up of tools and 
assembly on the truck. There will be 
some lost time again while the service 
“T” is being installed and tacked. We 
do not see why this should run over 
ten minutes, as there is lost time for 
only one man since the helper and the 
light foreman will be engaged with the 
service “T.” With only one man avail- 
able for backfilling, we can see that 
machine assistance is valuable at this 
point. 

Chart 4 shows the head end crew of 
two men, which is the digging crew and 
lays out and welds up the strings of 
service pipe. Their prime prerequisites 
are two, the first being a light, fast, 
mobile trencher, digging a six inch 
trench; second, a welding outfit and 
some means of cold wrapping of joints. 
It will also be necessary to pull a trailer 
as this crew will distribute the pipe and 
weld up the service string. Because they 
do not complete the job, it will be neces- 
sary for them to carry barricades and 
lanterns. As they arrive on the job, 
they should find the service marked by 
the sales department surveyor; also, the 
meter location and the main location 
should be marked. It will be their duty 
to dig the bell-hole, at least rough dig 
it, locate the main. They then will dig 
out the service itself. Meanwhile, the 
welder, who is with the machine as the 
second man, will weld up the service 
string and wrap the joints. Lanterns and 
barricades will be put up and the crew 
will move to the next job. 

Following the digging crew, we would 
have a specialty crew for boring. They 
will need a compressor and a boring 
machine. It may be that in some sec- 
tions where water is not available that 
they would carry a tank with sufficient 
water for one bore. The boring machine 
would be of the sled type, using 20 
foot bars with standard acme joints, 
giving it sturdy and stiff boring strength. 
Three-quarter inch pipe has a very 
strong tendency to whip, and large bows 
form which must be held down with 
shovels or feet of some of the helpers. 
This is a poor arrangement. However, 
the crews have been doing remarkable 
work and have made remarkable rec- 
ords with this method. In case it is 
necessary to use water out of the tank, 
a small, air driven pump would be 
necessary to boost the pressure for the 
boring machine. We have noted that 
some crews have connections so that air 
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may be driven through the boring string 
behind the column of water. This cleans 
the bits and the effect is immediate. 
However, we would suggest that this be 
an automatic valve switching, using a 
three-way valve with the proper se- 
quence so it will be impossible to get 
the water into the air motor. The ques- 
tion of bits, which does not properly 
come under this heading, of course, is 
important, and all we will suggest here 
is that crews be equipped with modern 
bits for boring in hard pan and rocky 
materials. Where rock is encountered, it 
is a great deal cheaper to bore, even 
though the going is slow. An oil well 
type of bit would help this situation. 
The last crew, the backfill and instal- 
lation crew, will need several men. We 
are not sure just how many, but we are 
willing to start with three. They will 
need a tool trailer, welding and tarring 
equipment, barricades and lanterns with 
storage space for all the above. There 
is no backfilling and tamping machine 
on the market which would meet the nec- 
essities of this crew. A split blade angle 
dozer blade in two parts to return the 


earth from both sides of the ditch would 
be a necessity. We are hoping that a 
back tamper can be worked out soon, 
as it is very necessary to tamp the bell- 
hole and the portion of the service 
which is in the shoulder or the highway 
itself. 

The total elapsed time of the instal- 
lation of the service would be the same 
under either plan. From the time a crew 
starts working on a service until it is 
complete, whether it is done at a single 
stretch or in a series of three stretches, 
makes little difference in the length of 
time to do the work. There are certain 
necessary operations, which, when 
added end to end, determine the length 
of this period. We saw in Chart 3 that 
about two hours and 35 minutes is a 
good average for the installation time 
of a service, using six men. This type 
of crew will get in an average of three 
services a day, or a half service per man 
day. This same two hours and 35 min- 
utes will necessarily appear on the 
mechanized crew. We can perhaps cut 
it down some by eliminating the mid- 
dle weld in the service, and, of course, 
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we are hoping that a great deal can be 
done in shortening the boring time. 

The reason the bore wasted so much 
time on Chart 3 is that all of the men 
on the crew were held up until the 
bore was made. There was no time lost 
on the bore on the mechanized crew 
because both men were needed on the 
machine, however long it took to make 
the bore. The difficulty of the bore 
would be the same on either crew. Some 
time may be saved with a good back- 
filling machine and tamping machine 
for the third crew. Assuming we could 
operate with two men on the head crew, 
two men on the specialty boring crew, 
and three men on the backfill crew 
which seems reasonable, the total in- 
tegrated time to complete the service as 
shown on the chart would amount to 
six and three-tenths hours. 

We have a total available time for 
the seven men shown of 49 hours a 
day. If the jobs are proportioned cor- 
rectly, if our crews are synchronized, 
those seven men, then, should be able 
to turn out about seven services, which 
is a service per man day or double the 
rate shown on Chart 3. We strongly 
suspect, however, that the digging crew 
will be able to dig more than seven 
services per day, in which case it may 
be necessary to build up the units which 
follow. The boring crew has one ad- 
vantage in that not all of the services 
will have to be bored. About half will 
be “short side”, which will not have to 
be bored. We believe the last crew, the 
installation and backfill crew, has a bet- 
ter chance of completing the seven serv- 
ices than the boring crew has of making 
seven bores. The digging and welding 
should be easy for the head crew. The 
saving will not be in the proportion 
shown; that is, if the output is doubled, 
we cannot expect the cost to be halved. 

Not all of our work will lend itself 
to this type of operation as some will 
be rocky services from end to end which 
will require hand work. Others will be 
in difficult alley positions where paving 
will be a problem. However, if we can 
select half of our services for this pro- 
duction work and, if, instead of cutting 
the cost in half, we could reduce it, 
say by 30 per cent, the saving on our 
North Bay division would be rather im- 
pressive. North Bay division runs 4,000 
services a year at a cost of approxi- 
mately $300,000. So, a saving of 30 per 
cent on half of this, would amount to 
$45,000 per year for one division. 

We are hoping that another benefit 
will accrue on the reduction in the cost 
of equipment. To start this plan, of 
course, will take some new equipment, 
but it would seem that the revised plan 
as shown on Chart 4 would spread the 
work over enough of mobile vehicles 
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so that there would be no necessity for 
the old time crew truck which becomes 
a traveling warehouse and field head- 
quarters for the field crew. We are hop- 
ing trailers will lend us sufficient space 
to carry the tools and the equipment 
necessary. There would be three pieces 
of equipment, a light mobile trencher 
which certainly could carry two tool 
boxes of, say, ten cubic feet capacity, 
a tow truck to tow the portable trailer 
compressor, Or in case a compressor 
were mounted on a truck, which would 
be preferable, an extra trailer would be 
available there and the tool boxes on 
the sides of the compressor would be 
available for the boring machine and 
equipment. The last crew, three men, 
would have a light mobile backfiller 


which could tow a trailer and would 
have room for tool boxes on the back- 
filler itself besides those on the trailer. 
The trencher of the head crew, o 
course, would have to pull a pipe 
trailer which would furnish plenty of 
room. With this much available space, 
and by standardizing the job and by 
eliminating excess material, carrying 
only enough for our work, it would 
seem that the field truck and the serv- 
ice body would be unnecessary. Our 
service bodies are costing us from 
$1800 to $2200 without the tools, and 
about a $2500 truck is necessary on 
which to mount the body. This cost, 
we believe, could be obviated by the 
specialty equipment that we propose. 


PART 2 WILL APPEAR IN MAY. 


Westchester Lighting Has New Nerve Center 
For Improved Control of Operations 


Desk from which 
operations of elec- 
tric and gas dis- 
tributing stations 
are co-ordinated. 
Diagram and instru- 
ment board in back- 
ground give up-to- 
the-minute informa- 
tion on operating 
status of the sys- 
tem. 


new county control center for the 

gas and electric distribution sys- 
tems of Westchester Lighting Co. has 
been opened in the general office build- 
ing of the company at Mt. Vernon, 
N. Y. The center consists of two large 
rooms, one of which is occupied by the 
district operator and gas dispatcher, 
and the other by a radio dispatcher 
and his assistants. 

On the main wall of the dispatching 
room is a large curved diagram of every 
gas and electric line, every sub station 
and every transmission and distribution 
line, switch or gas valve in the county. 
On the gas side, remote pressure gauges 
give continuous readings of gas trans- 
mission system pressures at each of 11 
districts that comprise the Westchester 
system. The recording meters, now lo- 
cated at the district stations will also 
be connected and added to the board. 

In a room adjoining the dispatching 
room, the radio dispatcher is located. 
Here the work assignments of gas and 
electric emergency crews are directed 
and co-ordinated. At present, 50 of the 





company’s 250 trucks are equipped with 
two-way short-wave radio. By means of 
a magnetic map, over which company 
service trucks are moved in numerical 
symbols, the dispatcher has visual in- 
formation of the location of all rolling 
stock at all times. Of two and a half 
million truck miles utilized in maintain- 
ing service in 1949, the company esti- 
mates that the radio dispatch system, 
put into operation March 13, will save 
at least ten per cent a year. 

An additional feature of the new 
system is a microfilm file of all of the 
service cards from every district. By 
use of this record, viewed on an enlarg- 
ing screen, the dispatcher can advise 
any service crew by radio or telephone, 
the exact location of the curb valve, 
size of the service line, and the pressure 
in the distribution line. 

The control system, and the proce- 
dure whereby it is operated, were de- 
signed and installed under the direc- 
tion of chief engineer E. H. Carr, as- 
sisted by H. C. Otten, general superin- 
tendent, and C. B. Spates, gas engineer. 
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Proposed Pipe Line to Bring Natural Gas 
To Cities of Venezuela 


A typical scene in 
modern Venezuela 


NEW natural gas pipe line, the 
A first of any appreciable size to 

be constructed in the country, 
will bring natural gas from the Vene- 
zuelan Atlantic Refining Co. fields in 
Guarico, 90 miles southeast of Caracas, 
to the cities and industrial centers of 
northern Venezuela, under a plan now 
being actively advanced by the Vene- 
zuelan Atlantic Transmission Corp., a 
new company organized in January of 
this year. 

The transmission corporation is in- 
corporated in Delaware, USA, and dom- 
iciled in Venezuela. The majority stock- 
holder will be the Atlantic Refining Co., 
with remaining stock owned by indi- 
viduals in the United States and Vene- 
zuela. 

The proposed natural gas pipe line 
will extend from gas fields owned and 
controlled by Venezuelan Atlantic Re- 
fining Co. in the state of Guarico to the 
cities of Caracas, La Guaira, Maracay, 
and Valencia. Natural gas by the mil- 
lions of cubic feet is now being flared 
in the fields in which the line will origi- 
nate. Huge reserves adequate for many 
years are already proved in this area. 

At the outset only industrial custom- 
ers will be served. These industries in- 
clude electric generating stations, ce- 
ment plants, steel fabricating plants, 
brick and tile manufacturers, sugar pro- 
ducers, breweries and rum distillers. 

At a later date entry will be made 
into the domestic and commercial mar- 
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kets of Caracas, La Guarira, Maracay, 
Valencia and many smaller communi- 
ties. 

The consumption of natural gas ex- 
pected in the first full year of operation 
has been estimated to be 7,000,000 Mcf. 
The pipe line will be approximately 225 
miles long, and 12” to 16” diameter 
pipe will be used. No compressor sta- 
tions will be required during the early 
years of the project, as the gas pressure 
in the fields will be sufficient for the 
transmission of gas requirements. Con- 
trary to United States practice, much of 
the pipe line will be installed above 
ground. 

The tentative route of the pipe line 
has been selected, although detailed sur- 
vey has not yet begun. A contract has 
been drawn between Venezuelan At- 
lantic Refining Co. and Venezuelan 
Atlantic Transmission Co. for the pur- 





Government subsidized housing is 
replacing former slum districts 


Caracas—one of the 
cities which will get 
natural gas service 


chase of necessary gas. Prospective cus- 
tomers of the pipe line have been con- 
tacted and sales contract forms have 
been submitted and are at present being 
negotiated. It is expected that construc- 
tion will commence on or about the first 
of October 1950. Approximately eight 
months will be required to complete the 
line. 

Venezuela has a total area of approxi- 
mately 352,000 square miles, which is 
greater than the combined areas of 
Texas and Oklahoma. Its population is 
in excess of 4.25 million. The climate 
is tropical in the coastal and interior 
sections with temperate climate in the 
mountainous areas. Although theoretic- 
ally a republic, Venezuela is now gov- 
erned by a three man military Junta 
headed by the President, Col. Delgado 
Chalbaud. This government has begun 
an extensive program of modernization 
of housing, transportation and recrea- 
tional facilities, and is encouraging in- 
vestment of foreign capital in new indus- 
tries designed to create a more balanced 
economy. 

At the present time virtually the only 
major industry in Venezuela is petro- 
leum. Ninety-five per cent of the exports 
are in petroleum and petroleum prod- 
ucts. Income from the petroleum in- 
dustry has made Venezuela one of the 
few nations of the world with neither 
internal or external debt. 

The cities of Venezuela present strik- 

(Continued on page 44) 
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OPERATING TECHNICS FOR 





1 - Standards and Methods 
Of Quality Control 


By P. H. Miller 


Superintendent of Measurement, Texas Eastern Transmission Corp. 


Eastern Transmission Corp. consists 

of the 24” “Big Inch,” which be- 
gins at Longview, Texas, and extends 
approximately 1254 miles to the town of 
Eagle, near Philadelphia, where it con- 
nects with a 20” line which continues 
to Linden, N. J., a distance of 86 miles. 
The 20” “Little Inch” begins at Beau- 
mont, Texas, and extends to Little Rock, 
Ark., where it joins the right of way of 
the 24” line, and continues on to Linden 
for a total distance of approximately 
1479 miles. Lateral lines from the main 
pipe lines serve Philadelphia, New Jer- 
sey and New York City areas. Ap- 
pended to this system are appropriate 
gathering lines in the producing fields. 

The gas transported by Texas Eastern 
is purchased from suppliers through 
long-term gas purchase contracts and 
withdrawn from 19 separate natural 
gas producing reservoirs in Louisiana 
and Texas. 

Gas purchase contracts from the pro- 
ducers require that gas delivered into 
Texas Eastern lines meet the following 
standards of quality: 

(1) Shall contain 1000 or more Btu 
per cu. ft. 

(2) Shall contain not more than 7 
lbs. of water per MMcf. 

(3) Shall contain less than 1 grain 
of hydrogen sulphide and not more than 
20 grains of total sulphur per 100 cu. ft. 

(4) Shall not contain in excess of 

(a) 3 per cent by volume carbon 
dioxide 

(b) 1 per cent by volume oxygen, 
and 

(c) 0.2 gallons per Mcf gasoline 
content 

(5) Shall be free from objectionable 
odors, dust, liquid or other gaseous mat- 
ter which might interfere with mer- 
chantability of the gas. 

By keeping gas up to these standards 
of quality, we eliminated stoppage or 
restrictions in our facilities or in the 


Te transmission system of Texas 
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facilities of our customers, and we are 
in a position to meet the quality obliga- 
tions of our gas sales contracts. 

Routine periodic quality measure- 
ments of gas purchased are made in the 
field by measurement engineers and 
written reports of all tests and inspec- 
tions are mailed to the measurement de- 
partment, general office. Handling of 
all unusual circumstances concerning 
the quality of the gas is co-ordinated by 
a general office measurement engineer 
assigned to quality control and related 
measurements. Among the many quality 
tests conducted, the determination of 
water vapor content is one of the most 
important. The results of regular daily 
water vapor content tests conducted by 
operating personnel at pump stations 
are reported to the gas dispatching de- 
partment by company phone and they, 
in turn, report any increase in water 
content to the measurement department 
for further investigation. If investiga- 
tion proves that the water content of 
the gas from any certain supplier is 
more than 7# per MMcf, the dispatch- 
ers reduce the rate of gas take from 
the offending supplier until the reason 
for the high water content can be de- 
termined and eliminated. 

Not only excess water, but all “off 
quality” findings are reported through 
the dispatchers, to expedite handling. 
This close cooperation between the dis- 
patchers and measurement personnel is 
an invaluable aid in maintaining proper 
control over the quality of the gas 
transported. 

With continuous and accurate in- 
formation concerning the quality of the 
gas, coupled with the known velocity 
in any portion of the pipe line system, 
changes in the quality of the main line 
gas throughout the system can be pre- 
dicted at any time gas purchased at any 
location is found to be “off quality.” 
The average velocity of our main line 
gas stream is in the neighborhood of 15 


to 17 miles per hour between the gas 
purchase fields and western Pennsyl- 
vania and about 3 to 5 mph from there 
to the eastern terminus of the system. 
Once a year a chemical (distillation) 
analysis of a representative sample of 
the natural gas obtained from each gas 
purchase connection is made. Monthly 
analyses are made on the main line at 
three locations. These analyses include 
the carbon dioxide and nitrogen con- 
tent, and the hydrocarbons through the 
heptanes. A typical analysis of the main 
line stream, taken recently in Ohio, is: 


Analysis 


Carbon Dioxide 
Nitrogen 
Methane 
Ethane 
Propane 
lso-Butane 
N-Butane 
Iso-Pentane 
N-Pentane 
Hexanes 
Heptanes Plus 


MOL % 


1.00 
0.68 
92.95 
3.96 
0.99 
0.13 
0.15 
0.04 
0.02 
0.05 
0.03 





100.00 


Rate schedules in Texas Eastern gas 
purchase and sales contracts are based 
upon natural gas having an average to- 
tal heating value of 1000 Btu per cu. ft. 
The heating value of methane, the prin- 
cipal constituent of commercial fuel 
natural gas, is close to 1000 Btu. Inci- 
dentally, the heating value (30”, 60° 
saturated basis) of the more common 


components of raw natural gas is: 
Component Heating Value 
30”, 60° Sat. 


Methane 996 
Ethane 1745 
Propane 2483 
lso-Butane 3210 
N-Butane 3218 
lso-Pentane 3943 
N-Pentane 3955 
Hexane 3691 
Heptane 5425 


(Continued on page 40) 
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NATURAL GAS IN TRANSIT 





2 - Metering and Regulating 
For Quantity Control 


By Earle N. Armstrong 


Superintendent of Measurement, Transcontinental Gas Pipe Line Co. 


manufacture of orifice meter and 

pressure control stations for Trans- 
continental Gas Pipe Line Company’s 
30” line, now under construction. The 
general problem concerns volume and 
pressure requirements for each cus- 
tomer and into each delivery point. 

The American Gas Association, Nat- 
ural Gas Division, in 1935 published a 
Code for Orifice Meter Measurement. 
This was the result of 10 years of fact 
gathering, along with some research on 
correction factors and design require- 
ments. 

At one time there were six or more 
sets of orifice factors and each manu- 
facturer sold equipment designed to use 
his factors. The AGA work summarized 
all these data into the present accurate 
code. The factors now used are suitable 
for any make of instrument so long as 
the meter tube and orifice disc are 
manufactured to code standards. Their 
meter standards are minimum require- 
ments; but some companies not only 
meet the code, they also design their 
stations to improve flow conditions. 

Measurement by orifice meter can be 
quite precise. Experience has shown 
that lost or unaccounted for gas on new 
welded lines can be kept under one per 
cent of the total gas measured, both at 
individual stations and over the system, 
so long as two things are done: (1) Me- 
ter tubes, headers, pressure control 
equipment and housing must meet, or 
be better than, code requirements. (2) 
Charts must be computed daily, using 
AGA or better tables for correcting for 
specific gravities, deviations and tem- 
peratures applicable to each chart. 
Chart integrators, calculators and book- 
keeping machines reduce computation 
errors to a minimum. 

This will be standard practice on the 
Transcontinental pipe line, as it is on all 
the newer systems. 

Deliveries of natural gas to east coast 


T= discussion is the design and 
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. . . Editor's Note... 


The companion articles starting these pages are the outgrowth 
of a natural gas conference recently held in New York under the 
sponsorship of Malcolm W. Black and Co., manufacturers represen- 
tatives. The conference was a grass roots affair, designed to ac- 
quaint operating personnel of eastern manufactured gas utilities 
with the technics of quality control, measurement, and regulation 
of the natural gas to be delivered to them within a few months. 
Messrs. Miller and Armstrong led the seminar discussions on quality 
control and quantity control respectively. 

Out of the questions asked by the 200 gas operators in attend- 
ance, there emerged a clear picture of the exact type of factual 
information most in demand. The amplified discussions here pre- 
sented represent the summation of the most pertinent points raised. 
A third topic on the conference agenda was a discussion of the 
fundamentals of gas pressure regulation, led by K. R. D. Wolfe, of 
Fisher Governor Co. This is being compiled into a technical paper 
for the May issue of AMERICAN GAS JOURNAL. 





cities will be largely to gas manufactur- 
ing plants. This involves the measure- 
ment of the gas volume delivered at the 
pipe line pressure, and the pressure and 
flow control of the delivery. 


Measurement Design 

Customer companies have estimated 
their early gas takes, and contracted for 
certain volumes with daily variation not 
to exceed 10 per cent. Points of delivery 
fall into three classifications: gas plants, 
electric stations, town borders or dis- 
tributing pipe line tie-overs. Each point 
of this kind will require a metering and 
regulator station, the responsibility for 
which will be that of the public utility. 
In this connection our own experience 
and designs may prove of value. 

A meter station should be arranged 
for great flexibility. Orifice meters are 
the form of gas measurement best de- 
signed to provide easily arranged and 
rearranged tubes and gauges for capaci- 
ties to meet rapidly expanding deliv- 
eries. 


During the early months, there will 
be small deliveries, which will increase, 
as they have increased several hundred 
per cent in other places. Our stations are 
designed to provide the required ex- 
pandability. Headers and valves using 
small diameter tubes can be changed 
later to larger tubes without changing 
anything but the orifice tube and fitting. 
With a range of plate sizes, many sta- 
tions will require no piping or tube 
change. We have built the stations with 
two tubes, so that small flows can be 
metered by a small orifice disc in one 
tube, and peak flows with large orifice 
and both tubes. Wide range is provided 
by two tubes equipped with 50” gauges 
able to handle from 5” to 40” differen- 
tial with five to 15 different orifice disc 
sizes. These operate at pressures of 275 
pounds and higher. It is thus easy to 
provide, upon an hour’s notice, the suit- 
able sized meter for the needed delivery, 
with the resultant daily chart record in 
the middle range. 

Figure I illustrates what we feel to be 
a useful and flexible meter-regulator sta- 
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tion which will become the basis of our 
standard design. 

The station is a unit. It provides for 
a shop-built skid-mounted piping plan 
of three or four headers, two orifice me- 
ter tubes with orifice fittings, and with a 
dual pressure control valve assembly 
between the tubes. Hand valves are ar- 
ranged so that either one or both tubes 
can measure gas, passing it through the 
headers to any pressure control valve. 
This makes for flexibility and easy in- 
spection and maintenance of any part 
of the station. The header assemblies 
are made up in only two sizes, which 
saves money and material at the fabri- 
cating shop. 


Smaller Type Station 

A small sales type station is planned 
to handle loads of % to 18 MMcf per 
day at the normal pipe line pressures of 
from 300 to 800 psig. It will be equipped 
with 8” headers, 3” meter tube valves 
and with either 3”, 4” or 6” orifice tubes 
as the loads dictate. The station is 32 
feet long, designed for 6” tubes, 25 
pipe diameters upstream and 15 pipe 
diameters downstream from the orifice. 
Clear pipe runs are free of valves or 
any other conditions to cause turbulent 
flow. 

The large type station is 45 feet long 
with 12” headers, 6” meter tube valves 
and 6”, 8” or 10” orifice meter tubes. 
The length provides code requirements 
for 10” tubes, and better than code for 
6” and 8” tubes. This station is for 
loads of 10 to 75 MMcf per day. 

The small type stations can be 
equipped, where needed, with pressure 
and flow control headers and piping as- 
sembles which have 8” headers, with 2” 
hand valves in and out of the two paral- 
lel pressure reducing valves. The pres- 
sure and/or flow control valve must be 
sized to handle the load. This is easily 
done by either changing the valve and 
seat assembly in the large regulator 
body or by changing the valve body for 
load increases of several hundred per 
cent. These pressure control valves will 
be sized 1”, 2” or 3”. Single seated 
valves will be used wherever possible 
and all valves will be pilot operated. 

For those gas utilities handling low 
pressures, there are now bellows type 
pilots to do a precise job on from two 
to 10 pounds, as well as springs, which 
give a precise setting on up to at least 
2500 pounds pressure. 

Our large type pressure control as- 
semblies are on 12” headers, with 4” 
hand valves in and out, and arranged 
with ells in and out for dissembly. They 
will carry 2”, 3”, 4” or 6” regulators as 
the loads require. By taking our con- 
trolled pressure connection off the out- 
let header, drop through the hand 
valves and connecting piping is imma- 
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terial in obtaining a satisfactory pres- 
sure. 


Regulating valves are sized so that 
the full load through the station will be 
controlled by one valve. But either one 
or both valves can be used. Either or 
both respond to one pilot, with a 
standby pilot, or with both pilots in 
service, set to the same pressure. Pilots 
may be set staggered, so that if the first 
regulator fails to open enough for the 
load, a 10 pound pressure drop in the 
header will open the second valve. 

The pressure control valve inlet and 
outlet spacing is made long so that a 
second valve can be used for tight shut- 
off or a different valve location can be 
made up by changing only the pipe 
spools. Hand valves will remain in 
place at all times. Thus gas service 
through the station will be continuous 
even during changes or maintenance on 
one of the valves. 

The pilot operation of regulators and 
the uniform use of steel valves and 
flanges has removed most of the old- 
fashioned troubles from pressure con- 
trol. A good maintenance job, complete 
dissembly and inspection each six 
months to a year is additional insur- 
ance. 


Steel Only 


I earnestly recommend the reasonable 
expense of using nothing but steel fit- 
tings, flanges, valves and regulators and 
of being sure that you have at least 
ASA Series 30 steel equipment, safe at 
600 pounds, for all points of connection 
where natural gas is received. 

Transcontinental has only these two 
standard stations. They are so designed 
that they can be set, used for a time, 
and reclaimed in total for use elsewhere. 
One now in service in Alabama on 
measuring and controlling tests will be 
reclaimed during the year. It will be 
loaded on one truck and taken to a pur- 
chase gas point or sales location, and 
there installed with little or no change. 

The wide range of good measurement 
which can be had by changing oriflce 
discs from 2/10ths of the pipe diameter 
to 7/10ths of the diameter, as provided 
by the code and with two tubes to be 
used single or both in service makes 
this standardization possible. Should fu- 
ture loads make a tube size too small, 
we can change to a larger size without 
disturbing header piping or valves. 

Not all stations can be fitted into 
a standardized program, but to date 
Transcontinental has only two stations 
requiring special engineering design. 

The Manhattan 134th street station 
where natural gas enters New York is 
one of the largest single stations in the 
country. Here we will use seven 12” 
meter tubes to insure measuring future 
loads up to 450 MMcf. The station has 


a contracted load of 253 MMcf at pres- 
ent. 

Another large pressure control station 
and check meter station for dispatch 
purposes will be located near Linden, 
N. J. It will handle 500 MMcf per day. 
Four 10” pressure control valves will be 
required at this station for cutting 425 
pounds to 400 pounds. 

We also have two purchase stations 
which will require more than two 10” 
runs. Here four 8” runs (two standard 
stations set side by side) will do this 
job better, especially on the 1000 pound 
purchase pressure. 

As shown in Figure I, the standard 
station design incorporates 45° turns 
wherever possible to minimize vibration 
and to reduce turbulence with its con- 
sequent pressure drop, noise and pipe 
strain. Any meter tube or pressure regu- 
lating valve can be lifted out of its 
flanges without strain on adjacent pip- 
ing on which there will be a high pres- 
sure. Gas leaving the pressure control 
valve will pass straight away into the 
pipe line with only two 45° turns, yet 
the valve is up off the floor, properly 
supported by the piping and easily 
cleaned by removing either bottom 
flange or topwork. The central header 
piping to the control valve post will 
serve as a mount for pressure and flow 
control instruments. 

In special cases, where it may be con- 
venient to control pressures with only 
limitation of flow, we will install a Tay- 
lor booster type pilot tube in the outlet 
piping from the station, so that the 
steady pressure, together with a meas- 
ured differential, can limit flow or even 
control flow beyond the regulators 
where flow rates will be steady. On the 
gas manufacturing plants, however, we 
believe it will be most helpful to take 
the flow control from the regular meter 
operating at higher pressures, even 
though some readjustment of the con- 
troller would be required if the pressure 
changed 10 per cent. 

The meter tube headers are con- 
nected to the control valve assembly by 
flanges. When a station delivers gas to a 
pipe line customer where no pressure 
or flow control is desirable, a tie-over 
assembly is designed to connect the 
dual headers and allow reclaiming of all 
the pressure control valves. If future 
conditions make pressure control equip- 
ment necessary, it can then be installed 
without piping changes. 


Operation Features 

The pressure control assembly of dual 
diaphragm valves with four hand valves 
is arranged between the meter tubes, 
not beyond them. This reduces the 
building length. Even more important 
it locates the pressure pilots adjacent to 
the flow measuring instrument. Thus an 
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operating man standing at the regulator, 
can look across five feet to the flow chart 
as he adjusts flows through the station. 
Hence, one man can, in a few minutes, 
do what requires two men, or many te- 
dious trips in the older stations to do. If 
the regulators are beyond the meter 
tubes or in a separate pit or house, they 
must be especially equipped for remote 
reading, or the man must go back and 
forth between pilot and flow recorder 
to set the correct take through the sta- 
tion. 

No manually set station will continue 
to pass an exact volume without con- 
tinual watching and some adjusting 
—whereas, an instrument does the read- 
justing more intelligently than an op- 
erator can. Wide pressure changes can, 
however, make readjustments of the 
instrument necessary so that it is help- 
ful to have control board convenience, 
by piping arrangement, without the ex- 
pense of the central board. 

The floor space between the runs at 
the front of the house (about seven feet 
square) makes an ideal place for meter 
maintenance men to work, as they run 
gravity tests, clean and inspect orifice 
plates, calibrate the recorders, or over- 
haul pressure control valves. The instru- 
ments face each other between runs, on 
separate stands, so they are quickly ac- 
cessible to the chart changer. There are 
no meter tubes to climb over and easy 
access to the building is had by doors at 
both ends. 


Standardized Orifice Meter Tubes 


The orifice fitting suppliers have been 
the most active in improving the indus- 
try standards and practices for gas 
measurement by orifice meter. They not 
only make a superior casting for hold- 
ing the orifice disc exactly concentric in 
the flow, and at exact right angles to the 
flow, but these castings provide clear 
and quick access for removing the disc 
and for cleaning any dirt from the pipe 
ahead of and behind the disc. 

Orifice fitting manufacturers also 
have equipped shops and selected pipe 
to fabricate complete meter runs meet- 
ing published code diameters. On our 
stations, two companies have competi- 
tively bid and now have orders for a 
special or “Transco pattern fitting.” 
This has the inlet end beveled for weld- 
ing on the primary tube and the outlet 
end flanged, so that the tube and fitting 
unit can be inspected, micrometered 
and removed from between the inlet 
and discharge tubes for cleaning the 
vanes and other run sections. 

Our design meter tubes are in three 
sections: (1) The inlet section, 15 or 
more diameters long, to the flange hold- 
ing the straightening vanes. (2) The 
orifice tube, or primary close tolerance 
tube, 10 diameters long, which carries 
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John Van Norden Dies 


John Van Nor- 
den, secretary and 
manager of sales 
promotion of the 
American Meter 
Co., Inc., died on 
March 17 in New 
York Hospital af- 
ter an illness of 
several weeks. He 
was 55 years old 
and a resident of 
Scarsdale. Born in 
Groenegen, Hol- 
land, he came to 
this country as a young boy. 

Mr. Van Norden became associated 
with the gas industry in 1928, when he 
joined American Meter Co. as adver- 
tising manager and assistant secretary. 
At the time of his death he was a popu- 
lar figure in all phases of the industry, 
including the manufactured, natural and 
liquified petroleum gas fields. 

He was a member of the executive 
committee and executive board of the 
American Gas Association and a di- 
rector and treasurer of the Gas Appli- 
ance Manufacturers Association. Mr. 
Van Norden was a founder member of 
the Society of Gas Operators, and sec- 
retary of the Guild of Ancient Sup- 
pliers. He served as President of the 
Engineers Club of New York from 1946 
to 1948 and was a member of the board 
of management at the time of his death. 

He also was a member of Liquified 
Petroleum Gas Association; New Jersey 
Gas Association; Southern Gas Asso- 
ciation; and Engineers Golf Club. 


John Van Norden 





the gas flow to and through the orifice 
discs. (3) The discharge tube, 15 dia- 
meters long, which carries the gas away 
from the disc in a straight line without 
turbulence. This tube has thermometer 
wells in the last diameter, since no 
code requirement exceeds 13 diameters 
downstream from the plate. 

The tubes have 45° welding ells, and 
Series 40 flanges at each end, (safe for 
800 Ibs. working pressure) and since the 
tubes are symmetrical as to ells, the 
tubes can be turned end for end on the 
riser valves. Equally accurate conditions 
can be had by reversing the orifice tube 
between the two end sections, so long 
as the measurement is made on flange 
connections. This means that no header 
or pressure control assembly changes 
are necessary if it becomes useful to 
reverse flows through the station. Only 
44" meter gauge manifold piping 
changes are necessary for reverse flow 
measurement. 


Pressure Control Practice 

On new units the natural gas industry 
is standardized on pilot operated pres- 
sure control valves, made of steel, with 
interchangeable valve and seat assem- 


blies that can be changed to fit the flow 
character. Thus, we are installing some 
3” valves, with 2” or 11%2” valve and 
seat assemblies, with the intention of 
inspecting these valves by complete dis- 
sembly every six months or oftener, 
where indicated needs arise (such as 
extra dirt loads). We will also increase, 
or if necessary, decrease such valve 
trim as loads increase. Hardened trim 
now eliminates much of the older day 
concern about cutting out valves in 
service. 

Single seat valves are widely used on 
the high pressure control work in Texas 
and this practice will be applied to our 
intermittent service station, such as 
electric generating stations where de- 
liveries may be made several weeks 
apart, as weather and preferred use re- 
quire. Single seat valves give tight shut- 
off between sales. 

Periodic inspection, intelligent sizing 
and operating of pilot operated control 
valves have removed most of the doubt 
about good regulation of gas pressures, 
but there are still some unexpected 
troubles. 

No new line can avoid having some 
water vapor in its first gas flow. We are 
preparing for temporary regulation 
trouble for the first 90 days. We expect 
to use methanol, a synthetic alcohol, as 
a de-icing agent mixing the alcohol va- 
pors, or even liquid, into the headers at 
the pressure control valves. This should 
break the hydrates out of the valve 
bodies enough to permit the valve to 
work. Of course, the alternate valves 
may have to come into use during this 
time, too, to permit shutting out a valve 
and cleaning it, or perhaps, heating it 
with steam to free the valve and seat. 

As a generality .60 sp. gr. gas will not 
hydrate under the following conditions 
of pressure and temperature: 


At 100 Ibs., 


35° gas will not usually hydrate 
At 300 Ibs., 


55° gas will not usually hydrate. 
At 600 lbs., 


65° gas will not usually hydrate. 
At 1000 Ibs., 


72° gas will not usually hydrate. 


When Transcontinental gas, as pur- 


chased on dehydration specification 
with dew points well below zero, 
reaches the sales stations, there will be 
no further concern about regulators hy- 
drating. These conditions may be 
reached in a few weeks, or it might be 
several months before the 1868 miles of 
30” and 26” pipe gets really dry. After 
that time, good stuffing box lubrication, 
clean pilot regulators and tight shut-off 
will be our principal concern because 
much of the uncertainty inherent in the 
older type regulators is gone from the 
new equipment. 
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Coupling Dissimilar Metals Adds 
To Corrosion Problems 


used extensively for gas distribu- 

tion mains and services, both in 
new installations and as a replacement 
for corroded ferrous pipe, because of its 
convenience and its superior resistance 
to soil corrosion. The Southern Cali- 
fornia Gas Co. now has in the ground 
over 700,000 feet of copper mains and 
more than 11,000,000 feet of copper 
services. 

It was recognized early by those com- 
panies installing copper mains and serv- 
ices that the corrosion of ferrous pipe 
connected electrically to the copper 
would be accelerated. A number of tests 
to determine the conditions under which 
this corrosion might become serious 
were conducted over ten years ago and 
were described in papers by Hough, 
Allyne and de Jonge.?: 2: 8 

Based primarily upon the favorable 
experience of others, the Southern Cali- 
fornia Gas Co. adopted the simple pre- 
caution of applying a protective coat- 
ing to the pipes in the immediate vicinity 
of the copper-steel junction to prevent 
concentrated corrosion of the steel. For 
instance, when a copper service was 
joined to a steel main, three feet of the 
copper tubing, the service connection, 
and all the steel pipe exposed by the 
bell-hole were coated. 

Because of the increasing amount of 
copper being installed underground and 
because of some severe corrosion at- 
tributed to it, this practice is being mod- 
ified, particularly in the case of copper 
mains. Current practices are being re- 
examined, the trend being towards more 
electrical insulation of copper from 
steel. 

A brief discussion of the fundamen- 
tals of dissimilar metal couple (or “gal- 
vanic”) corrosion will be a background 
for an examination of practical prob- 
lems. 

Among the metals which may be en- 
countered underground are: 


Bie copper tubing is now being 


Magnesium 
Aluminium 
Zinc 


Presented at Technical Services Conference, Pa- 
cific Coast Gas Ass'n, San Diego, Mar. 1950. 
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By Sidney K. Gally 


Southern California Gas Co. 
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Iron (steel, cast iron, wrought iron) 
Lead 
Copper (brass, bronze) 


The closer a metal is to the bottom 
of this list, the more noble it is said to 
be; that is, the less rapidly will it or- 
dinarily corrode. 

If two dissimilar metals from the 
above list, such as copper and steel, are 
buried in soil, there will be a potential 
(or “voltage”) between them which can 
be measured with a voltmeter. The 
metal which is nearer the top of the 
list will be “negative” while that below 
it will be “positive.” In soil, copper is 
positive to steel by about 0.5 volt. Met- 
als which are farther apart on the list 
may develop higher voltages; steel is 
about one volt positive to magnesium in 
soil. As long as the two metals are not 
connected to each other, neither will 
affect the rate of corrosion of the other, 
although there is a voltage between 
them. 

When the two dissimilar metals are 
connected to each other through a path 
of low electrical resistance, an electric 
current will flow from the positive metal 
to the negative metal through the con- 
necting path. In the case of copper and 
steel, the current will flow from copper 
to steel through the metallic connection 
and from steel to copper through the 
soil. This is pictured in Fig. 1. 

Two dissimilar metals, electrically 


connected as above, are known as a 
couple. The least noble metal of the 
couple (steel) will be the one from 
which the current enters the soil. It is 
known as the anode and in the case of 
steel, it will be consumed by the elec- 
tric current at the rate of 20 pounds per 
ampere per year. The more noble metal 
of the couple (copper) is known as the 
cathode and will pick up current from 
the soil. The steel will corrode more 
rapidly than it would by itself while the 
copper will corrode slower than if un- 
coupled. The copper will be “cathod- 
ically protected” at the expense of the 
steel. 

The initial electric current generated 
by a couple is governed by the open 
circuit voltage and the circuit resistance. 
The circuit resistance depends upon the 
size and arrangement of metal struc- 
tures and upon the resistivity of the soil. 
The current generated by the couple 
will decrease with time and will finally 
level off at some lower value. This for- 
tunate occurrence is the result of “polar- 
ization” which is a change in the voltage 
between the metals and the soil as a re- 
sult of the current flow. Polarization in 
a copper-steel couple occurs mainly at 
the copper so that the area of copper 
exposed to the soil tends to control the 
size of the current and thus the amount 
of corrosion of the steel. 

In every case of copper connected to 
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Fig. 2. Potential and current distribution in water 
near a copper-steel junction. 








steel underground, the corrosion of the 
steel will be more rapid than if it were 
not joined to the copper. The most im- 
portant criterion of whether the corro- 
sion will be accelerated seriously is the 
relative areas of the two metals. If there 
is a large area of copper coupled to a 
small area of steel, the steel will be pene- 
trated rapidly. If the steel area is much 
larger than that of the copper, there 


probably will be no danger except in the 


immediate vicinity of the copper. A rule 
of thumb is that the same amount of 
steel will be consumed as a result of a 
copper-steel couple as would be lost by 
soil corrosion alone if the entire area of 
the couple were steel. Consequently, the 
smaller the relative area of the steel, 
the more intense will be the attack upon 
it. 

With bare metals forming the couple, 
the distribution of the current leaving 
the steel is of considerable importance. 
Fig. 2 shows the results of measure- 
ments made in water of 1330 ohm- 
centimeters resistivity in the vicinity of 
a copper-steel couple. The solid lines 
are lines of constant potential in the 
water. Each dashed line represents a 
current of 38 microamperes per inch of 
depth. The dashed lines are crowded 
together near the junction, indicating a 
higher current density (and conse- 
quently more intense corrosion of the 
steel) than exists farther from the junc- 
tion where the lines are more widely 
spaced. At the junction, the density of 
the current leaving the steel is about 50 
microamperes per square inch. This 
would corrode the steel at the rate of 
0.0036 inch per year in addition to 
whatever corrosion would exist in the 
absence of the copper. 

In soil of low resistivity, the total cur- 
rent will be high but will distribute it- 
self more evenly, because of polariza- 
tion, than in soils of high resistivity, 
where the total current will be low but 
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will tend to concentrate near the junc- 
tion; however, the deepest pitting will 
still be encountered in the low resistivity 
soil. 

By applying a protective coating to 
the copper and to the steel in the vicin- 
ity of the junction, the current leaving 
the steel can be forced to distribute it- 
self more evenly. The total current may 
be decreased only a small amount but 
the current density and thus the corro- 
sion rate near the junction may be low- 
ered considerably. This may be readily 
demonstrated by measurements and a 
plot similar to that in Fig. 2 


COPPER-STEEL COUPLES IN A GAS 
DISTRIBUTION SYSTEM 


1. Copper Main—Steel Main Couple 

Copper mains may be laid as main 
extensions or laterals where one end 
only is connected to an existing steel 
main. They may also be used to replace 
a section of steel main so that there is 
a copper-steel joint at each end of the 


copper main. More complex arrange- 
ments may also occur. 

The current practice is to insulate | 
dead end copper mains from electrical 
contact with connecting steel mains by 
means of insulating joints. Table I gives 
the results of voltage and current meas- 
urements made at the insulators be- 
tween six dead end copper mains and 
the steel distribution system. All services 
from the copper mains were insulated so 
that the entire galvanic current could 
be measured at the main insulators. The 
effect of polarization is apparent in the 
decrease in potential and galvanic cur- 
rent after 24 hours. In spite of the de- 
crease in current, that remaining from 
the six 2-inch copper mains is enough 
to corrode 60 pounds of steel each year. 

The relative area of copper and steel 
is an unknown quantity in most in- 
stances. If the steel system is coated pipe 
with imperfections in the wrapping, the 
copper-steel ratio may be high and in- 
tense corrosion the result. Consequently, 
it is recommended that except for un- 
usual cases where it is desired to main- 
tain a continuous drainage path for 
stray electric railway current, all copper 
mains be electrically insulated from the 
steel distribution system. 


2. Copper Main—Steel Service Couple 

This situation arises in the case of a 
main replacement where existing steel 
services are tied over to a copper main. 
Because of the large copper-steel area 
ratio, particularly if the services are im- 
perfectly coated, intense corrosion of 
the services would be expected. The cur- 
rent practice is to insulate all such serv- 
ices at the service-to-main connection. 


3. Copper Service—Bare Steel Main 
Couple 
The danger area here is in the imme- 
diate vicinity of the service connection 
where the current leaving the steel will 
be most concentrated, as illustrated in 
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Fig. 2. For a number of years the pre- 
caution of applying a protective coating 
to all exposed metal within a few feet of 
the junction has been followed with ap- 
parent success. Ideally, it would be de- 
sirable to insulate all such services at 
the service-to-main connection, for the 
corrosion of the steel will otherwise be 
increased. However, because of the 
large area of steel compared to that of 
copper, the accelerated attack is of low 
intensity at any point and may not be 
significant. 

There is no clear-cut answer to this 
problem; probably in any soil where it 
is safe to install bare steel pipe, it will 
also be safe to install uninsulated cop- 
per services with a protective coating 
applied only in the vicinity of the junc- 
tion. 


4. Copper Service—Coated Steel 

Main Couple 

If the coating on the steel were per- 
fectly continuous, there would be no 
corrosion as there would be no galvanic 
current. Unfortunately, a perfectly con- 
tinuous coating is seldom found; there 
are always imperfections which were 
not detected before the ditch was back- 
filled or which develop subsequently in 
the earth. With only small areas of steel 
in contact with the soil, the copper-steel 
area ratio may become very large and 
severe corrosion result. Paradoxically, 
the higher our standards of coating in- 
tegrity become, the more rapid will be 
the galvanic attack because of the high 
copper-steel ratio. Such attack is not 
confined to breaks in the coating which 
are near the junction; it may also be 
found at coating breaks some distance 
away because of the low electrical re- 
sistance of the current path through the 
earth. 

An example of the corrosion prob- 
ably resulting largely from this type of 
couple is shown in Fig. 3. There were 
eight uninsulated copper services about 
60 feet long connected to a dead end 
3-inch steel main, 216 feet in length. 
The soil resistivity averaged 800 ohm- 
centimeters. At each break in the coat- 
ing, there was rapid attack. The holes 
and pits in the pipe shown in Fig. 3 de- 
veloped in the short time of three years. 

Few measurements of the galvanic 
current produced by copper services 
have been made. In one instance, a 1- 
inch copper service 704 feet in length in 
soil of low resistivity was found to be 
generating a current of 0.52 ampere. 

As the safest procedure to follow, it is 
recommended that all copper services be 
insulated from coated steel mains at the 
service-to-main connection. 


5. Encased Copper Service—Steel 
Main Couple 


A common method of replacing a cor- 
roded steel service is to pull through 
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Fig. 3. Corrosion probably resulting largely from the couple between bare 
copper services and an imperfectly coated steel main. 


it a length of soft-drawn copper tubing. 
At each end, the copper tubing is 
bonded electrically to the old service, 
either by split lead sleeves driven into 
the end of the casing or by a brazed 
connection. 

The total length of copper tubing in 
direct contact with the soil is small. In 
addition, the old service, probably bare, 
is expected to bear the brunt of any 
galvanic corrosion. For these reasons 
and because of no adverse experience, 
the current practice is to connect the 
copper service directly to the service tee 
and to apply a protective coating only 
in the immediate vicinity. 


6. Copper Gas System—Cast Iron 
Water System Couple 


Many electrical connections exist be- 
tween the gas and water systems, the 
most common being at gas-fired water 
heaters in houses served by both sys- 
tems. When copper gas mains have been 
insulated from the gas distribution sys- 
tem as described earlier, there still may 
remain a galvanic couple between the 
copper gas main and the water system, 
the connection being made by their re- 
spective services at the water heaters. 

The current developed by such a 
couple was measured at the same time 
the data presented in Table I were ob- 
tained. The current in single services 
from mains No. 5 and 6 was measured 
while the mains were insulated from all 
other structures. The measured currents 
were 0.95 and 0.92 ampere respectively. 

The current from this couple will 
spread out over the large area of bare 
metal in the cast iron water system and 
it is unlikely that it will accelerate the 


corrosion of the cast iron pipe signif- 
icantly. 

A couple between copper services 
and the water system may also exist 
even when they are insulated from the 
steel gas mains. The current from a 
service would be small and would not 
concentrate at any point on the bare 
cast iron water mains. 

The current from such couples could 
be interrupted by means of insulators 
in the piping, should it be necessary in 
any particular case. It is understood 
that in the South, those gas companies 
which insulate their copper services at 
the service-to-main connection do not 
provide an additional insulator at the 
meter. 


Embarrassing Questions And Attempts 
To Answer Them 


Question: Why hasn’t trouble de- 
veloped in cases where the precautions 
recommended, especially that of in- 
sulating copper from steel, have not 
been followed? 

Answer: (a) Many installations are 
in soil of relatively high resistivity where 
the total galvanic current is low and the 
corrosion therefore slow. 

(b) Sufficient time has not elapsed 
for the accelerated corrosion to make 
itself known by leakage. 

(c) The many connections to the bare 
cast iron water system provide alternate 
paths which dissipate some of the gal- 
vanic current that would otherwise dis- 
charge to earth from the gas piping. 

Question: If copper mains and serv- 
ices are electrically insulated from the 
steel distribution piping, they will lose 


(Continued on page 26) 
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e|e - for SIZE 


This meter measures only 
8 in. wide by 714 in. deep by 
11% in. high. When coupled 
with a Rockwell-Emco 
Ejector service regulator and S 
Nordstrom Lock Wing service cock you can install the 
entire assembly within a two foot square area. On 
apartment house settings you can work a bank of No. 00 
meters into half the space previously required. 




















ele « for service 
ECONOMY 


Remove only a few screws and you 
can lift the entire valve plate and 











diaphragm as- 
sembly from the 
meter body as a 
unit. Thus, after 





- « for WEIGHT 


The Rockwell-Emco 
No. 00 meter weighs 

but 1114 lb; about one- 

third as much as an, 
iron meter of equiva®__Y 
lent capacity. These 
meters are easier to 
handle; cheaper to in- 
stall since no special hangers or brack- 
ets are required. They cost less to ship. 





































- - for CONVENIENCE 





Your meter shop men are only four screws away 
from tangent adjustment through the convenient 
hand-hole plate in the cover. 



























a period of years, 
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can be renewed 
by simply insert- 
ing a factory 
fresh or repaired 
mechanism in the old body. This fea- 
ture speeds meter maintenance. It is 
particularly valuable to those utilities 
having limited repair facilities. 
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The No. 00 outer 
housing is pressure 
cast from a special 
aluminum alloy , 
having high frac- 
ture resistance and 
impact 
strength. Steel spud inserts give needed fi 
thread strength without sacrificing the . 
advantage of a lightweight cover. 
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(Continued from page 23) 
the cathodic protection they would 
otherwise receive at the expense of the 
steel. Copper tubing, with its thin wall, 
cannot tolerate much corrosion. Will 
corrosion of the copper tubing be in- 
creased by insulating it from the steel? 

Answer: Yes, but probably not appre- 
ciably. There is very little information 
available on the corrosion of buried 
copper in this area when not connected 
to ferrous pipe. The National Bureau 
of Standards* has published the results 
of a few burial tests made in California 
soils in which the corrosion of copper 
proved to be much slower than that of 
steel in the same soils. The maximum 
pitting rate they report for copper in 
local soils was 0.0019 inches per year 
and this was in one of the most corro- 
sive soils to steel in the couniry. 

More data should be obtained by con- 
trolled tests on the corrosion of copper 
underground, both connected to steel 
and otherwise. 

Question: Is there any danger of 
damaging the customer’s yard piping, 
either gas or water, by the use of copper 
mains and services? 

Answer: Where there is a good 
metallic circuit to the cast iron water 
mains, there probably is no danger. In 
the case of a non-metallic water main, 
or a poor electrical connection some- 
where in the piping, there is a possibility 
of accelerated corrosion of the yard 
piping. Even with a good connection to 
the water main, if the service were cop- 
per, and the other pipe steel, and they 
were lying close together, accelerated 
corrosion of the steel might take place. 
While no such instances have been re- 
ported, the possibility should not be ig- 
nored. One way to avoid such corrosion 
would be to insert an insulator at the 
house meter. 

Question: What about coating the 
copper mains and services, just as we do 
those of steel? 

Answer: This would extend the life 
of the copper and eliminate any need 
for insulation between copper and steel 
piping because the area of copper ex- 
posed to the soil would always be quite 
small. However, this defeats one of the 
purposes of using copper in that part of 
its convenience in handling and installa- 
tion comes from the absence of a coat- 
ing. In addition, the cost would prob- 
ably be increased to where there would 
be no justification for installing copper. 


Spreading the Story 

Many people with the responsibility 
of designing, installing and maintaining 
gas distribution systems are not aware of 
the possibility of accelerated corrosion 
caused by coupling copper to steel. This 
information should be made available to 
them. 

Holes in pipe are an all-too-vivid 
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An Acknowledgement 


Prior to 1939 our experience with 
sacrificial anodes for cathodic protec- 
tion consisted of sacrifice of the electric 
railway companies’ steel rails in our so- 
called negative electrolysis zones, caused 
by discharge of direct currents which 
the railways permitted to escape through 
soil electrolytes to the underground pipe 
and cable networks. 

By Robert R. Ashline, 
electrolysis engineer, 
Department of Water 
& Power, City of Los 
Angeles, before Tech- 
nical Services Confer- 


ence, Pacific Coast Gas 
Ass'n, March 1950. 





form of education. Effective demonstra- 
tions can be made with models. To do 
this, prepare a solution of one per cent 
sodium chloride, one per cent agar-agar, 
and one tenth of one per cent potassium 
ferricyanide. This solution will gel when 
it cools. If it is poured into a tray con- 
taining various combinations of copper 
and steel, a bright blue color will de- 
velop quickly wherever iron is corrod- 
ing. In this manner, the results of in- 
su‘ating or not insulating may be com- 
pared and the effect of various area 
ratios may be seen. 


Methods of Studying 

If the actual galvanic current can be 
measured in a particular case, it will 
give an indication of how serious the 
corrosion might be. To obtain a true 
current reading, the resistance of the 
ammeter must be very low. Care should 
be taken to see that there are no shunt 
circuits which will carry the current 





when the ammeter is connected, result- 
ing in a false reading. 

The method shown in Fig. 2, that of 
determining equipotential lines in the 
vicinity of a copper-steel couple exper- 
imentally, is very useful, especially in 
the laboratory. The equipotential lines 
in Fig. 2 were obtained with a small 
probe from a copper-copper sulfate half 
cell and an electronic millivoltmeter of 
very high input resistance. The method 
of obtaining the current flow from the 
equi-potential lines has been described 
in detail by Evans® and Copson®. 

The results of field tests presented in 
Table I were obtained by B. E. Black, of 
the Pipe Protection Laboratory. 
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The Laclede Gas Co. took the honors at the Home Builders Show held in St. 

Louis in February. During a nine-day period more than 100,000 people 

visited the company’s exhibit which was based on two central themes—a fully 

equipped gas kitchen, and cooking demonstrations to show the desirability 

of such a kitchen. Preliminary advertising and publicity paved the way for 
the success of the exhibit. 
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Psychology Is Top Tool for Management 
In Building a Better Organization 


ANY times 
top man- 
agement 


hears a_ recently 
promoted depart- 
ment head say: 
“Now I under- 
stand what used 
to make my old 
boss act the way 
he did”—or the 
hushed comment 
of the junior ex- 
ecutive with his first big independent 
assignment: “Things sure look different 
from up here.” 

“Getting the feel” of the other man’s 
problem is one of the most subtle and 
critical issues in building a ball team of 
key people. Often the home office thinks 
the branch office is building up an em- 
pire of its own, while the branch office 
sincerely and honestly believes that the 
home office does not understand how 
things are really different out in the local 
region. Likewise, the enthusiastic sales- 
man frankly cannot understand why he 
upsets the controller by his sloppy paper 
work, while the engineering slide-rule 
artist truthfully does not see why he gets 
into the hair of the hard-driving con- 
struction boss. 

Management is constantly puzzled by 
the blind spots which otherwise intelli- 
gent men seem to have in seeing for 
themselves the impact they make upon 
other people. How to get a meeting of 
minds between key men so they will 
make their heads save their heels is a 
constant challenge to the administrator. 
Experienced management soon notes 
that routine problems have a way of 
solving themselves at the lower levels 
of the organization when the department 
heads enjoy working with each other. 

On the other hand, when one depart- 
ment begins to build itself up at the ex- 
pense of other departments, top man- 
agement soon finds itself spending en- 
ergy and effort on internal competition 
which could be better spent on such ex- 
ternal problems as public relations or 
the changing pattern of competition 
within the whole fuel industry. 





Dr. J. E. Janney 
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By Dr. J. Elliott Janney 


Dr. Janney, of Cleveland, Ohio, is 
partner in charge of research and de- 
velopment of the psychological consult- 
ing firm of Rohrer, Hibler & Replogle, 
which has offices throughout the country. 


Each president has in his most prized 
collection of happy memories instances 
when an individualistic department head 
“got the big picture” so that he happily 
joined the team instead of continuing to 
play to the grandstand. The seasoned 
administrator also recollects the many 
ingenious short cuts developed during 
an emergency when key men forgot 
their personal ambitions and individual 
preferences to work together for the 
good of the company as a whole. When 
men think of the company first and their 
own pet schemes second, there is a free 
and easy cross-fertilization of thinking 
which fosters a rapid growth of ingenu- 
ity, enterprise and resourcefulness. Like- 
wise, the key men themselves look back 
upon such peak points of cooperation as 
the times when hard work was really 
fun, as each of them thought of the 
team first and themselves last. 

Skillful administrators are constantly 
looking for better ways of getting strong 
subordinates to see through each other’s 
eyes and listen through each other’s ears. 
In developing this reciprocal understand- 
ing and appreciation for each other’s 
strengths and weaknesses, management 
is constantly impressed by the difficulty 
of getting men to understand themselves 
so fully and completely that they see for 
themselves the effect they have on other 
men and take the appropriate remedial 
action. 

At times some men are forced to take 
a fresh look at themselves by a personal 
catastrophe such as a failure to close a 
deal which formerly looked certain, or 
the souring of a close personal friend- 
ship, or the failure to gain a coveted 
promotion. 

The company president with years of 
experience of living with strong men 
who have rough spots knows very well 
why even their best friends won't tell 
them. A three-way mirror where execu- 


tives can take a look at themselves and 
then have their work clothes cut to fit 
has long been a critical need of business 
administration. In recent years, clinical 
psychologists working with top manage- 
ment have developed ways and means 
whereby key men look themselves over, 
organize their own self-development 
and at the same time enjoy the increased 
personal responsibility for helping gen- 
eral management in building the com- 
pany ball team. When strong men can 
see for themselves what their personal 
strengths and weaknesses may be, the 
underbrush is cleared from the field of 
action and top management has a clear 
field for building a better team. Several 
hundred companies in such industries as 
steel, durable goods, metal working, 
natural gas, food processing, insurance, 
etc., have been using for a number of 
years the services of the clinical psy- 
chologist as a catalytic agent in aiding 
strong men to become stronger by deep- 
ening their self-understandings so as to 
broaden the base for their own programs 
of self-improvement. 


A New Approach to Team Work 


Clinical psychology brings to the ad- 
ministrator a tailor-made approach to 
the problem of enhancing the ball team 
spirit in his organization. It holds up to 
each key man a three-way mirror so 
the man sees for himself how he looks to 
himself and to his associates. More im- 
portant, the executive can make his own 
decisions as to whether or not he likes 
what he sees in the mirror. 

Since no two men are alike, the pro- 
gram for self-development for each man 
must be geared into whatever it is that 
makes that particular man tick. For in- 
stance, a young and able assistant vice- 
president in sales was over anxious for 
immediate promotion and was showing 
great resentment at the promotion of an 
older and abler man. Although the 
youngster was given assurances that his 
promotion would come in due time, he 
was such an eager beaver that he began 
to prepare to resign. The psychological 
consultant, noting that the man was 
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quite sports minded, asked him how im- 
portant the good opinion of key men 
in customer organizations was to him. 
The reply was that their respect and 
good will was all important. The con- 
sultant then said: “Do you want your 
business friends to believe you to be a 
game loser”? The young man went white 
and silent for a few minutes and then 
slowly and determinedly observed: “I 
get it. I'll show everyone I’m a good 
sport.” As he could then see for himself 
the effect he was having on other people, 
his attitude became more tolerant and 
cooperative. 

In another company some of the older 
divisional managers who no longer ex- 
pected promotions were beginning to 
lose zest for their work. The three-way 
mirror was held up to them by asking 
whether each man had an understudy. 
After each man designated his No. 2 
man, the psychologist suggested they 
form a committee to draw up a training 
program for the next generation of di- 
visional managers. As the managers 
wrestled with the problem of what their 
successors should do and be, it slowly 
dawned on them that they, themsleves, 
were not covering all the bases. As a re- 
sult of their own self-discovery, some- 
thing new has been added to the Zeal 
and enthusiasm with which these older 
men tackle their work. 

A hard-driving, executive vice-presi- 
dent was having difficulty in delegating 
to his key men, as he had convinced 
himself that he was indispensable. When 
he took a look in the three-way mirror 
of the psychologist, he began gradually 
to understand himself as the son of a 
ne’er-do-well father whose ambitions 
to succeed had been over stimulated by 
an ambitious mother who deeply re- 
sented her husband's failure. Slowly the 
inner compulsion to show the world that 
he was a better man than his father 
dissolved. As his native wit and humor 
then came to the surface, he began to 
laugh at his previous efforts to keep his 
fingers in every pie. When he began to 
take himself less seriously, his feelings 
of indispensability began to fade and he 
was able to build a ball team through 
proper delegation. 

A “hell and holler” department head 
became more human when he learned to 
face the issue that his men thought he 
“was a swell fellow off the job but a 
so-and-so to work for.” He began to see 
for himself that his ideal picture of an 
executive grew out of a small boy’s ad- 
miration for “tough guys.” Gradually he 
began to see for himself that he could 
be more of a “he-man” by holding steady 
under pressure instead of flying off the 
handle. 

A jittery, jumpy but very able con- 
troller was keeping his accountants on 
edge because nothing was ever quite 
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good enough to suit his perfectionist 
standards. He tried to excuse himself by 
saying that he drove himself harder than 
he did anyone else. In working his prob- 
lem through with the psychologist, he 
found that he carried over into man- 
hood some of his problems as a small 
boy. He had been the runt in a large 
family of rough and tumble brothers 
and had learned at the age of 12 to make 
his own way in the world. As he tried 
to show the world he was no runt, he 
succeeded only in giving other people 





A ball club cannot be bought; it must 
be developed. Team spirit follows neither 
formula, training program nor pep talk. 
Team spirit springs from an incisive un- 
derstanding of individual people plus a 
keen enjoyment of working with them. 
It is a contagion which begins at the 
top of the organization and spreads 
downward and outward in an ever ex- 
panding manner. 





the impression that he was a barnyard 
rooster trying to be a game cock. When 
he learned that with his superior brain 
he could out think his competitors, he 
began to feel less necessity to out-shout 
other people. 

As the clinical psychologist gives a 
man the tools he needs for self-criticism 
and self-development, the great per- 
sonal satisfaction coming from fixing 
oneself instead of being fixed by some- 
one else does away with the need for a 
man to get his guard up. 


How the Clinical Psychologist Works 

Although each man is different and 
each psychological consultation must be 
tailor-made to fit the needs of the indi- 
vidual, some common pathways are no- 
ticeable. 

1. The psychologist acts as an elo- 
quent audience to the other man’s con- 
versation. He listens skillfully, tactfully 
questions the other man into self-discov- 
ery and otherwise helps the executive 
put his feelings, sentiments, ambitions, 
disappointments and hopes into words. 
He aids the other man to profit from 
getting outside himself and to take an 
exploratory walk all the way around 
himself. 

2. All programs of personal develop- 
ment need to be hitched on to the life 
purpose of the man in question. The 
kind of a man he is now, the kind of 
man he is trying to be and what sort of 
person he wants to become must be 
clearly identified and woven into any 
remedial program. Does he want to 
make the sale himself or does he want to 
teach other men to make the sale? Does 


he want the limelight himself or does he 
want to set the stage for other men? Un- 
less these and similar questions are 
clearly stated and answered by the man 
himself, little change in his attitude and 
behavior will take place. 

3. As a third party, the psychologist 
maintains a professional and confiden- 
tial relationship to the other men in the 
manner of the physician or attorney. 

4. The aim of the clinical psychologist 
is much like the mountain guide who 
says to the “would be” mountain 
climber: “You must climb your own 
mountain in your own way. I can only 
help you sharpen up your judgment by 
suggesting which hand holds are safe, 
how to estimate the width of a crevice 
or where to hitch your rope.” 

5. Most if not all men possess the 
same deep-seated persistent desire to be 
accepted, appreciated and recognized 
by their associates. The psychologist at 
all times keeps before the other man the 
need and opportunity for fully realizing 
himself by putting the needs of the team 
ahead of his own pet schemes. 

Psychological consultation rapidly be- 
comes part of the everyday scenery of 
the job; the labels of “psychologist” and 
“business man” are taken off leaving two 
partners with their heads together over 
a common problem. 


Using Psychological Consultation 

The administrator begins consultation 
by giving the psychologist the big picture 
of the company as he sees it. He outlines 
the kind of organization he wishes to 
build for the future and describes his 
company’s way of doing business. He 
paints the broad perspective of the com- 
petitive picture of the company within 
the industry and recounts the traditions, 
manners, customs, and folklore of both 
the company and the industry. 

Each company has a different pattern 
of operation and each president has his 
own individual style of management. 
Yet each general management finds it- 
self facing certain common problems. 
Regardless of the company or the in- 
dustry, every president finds himself 
juggling at least six balls in the air at 
once. At the same time he must be pre- 
pared to have other balls tossed into his 
hands without warning. 

Psychological consultation to manage- 
ment is based upon the belief that the 
president’s job is different from any 
other job in the company. There is no 
way for the president to refer tough 
problems upward. He is the end of the 
line and regardless of the scope of the 
problem referred to him, he must find a 
way to live with it. Like the old negro 
preacher, the company president “un- 
screws the unscrutable.” 

More than any other man in the com- 
pany, the president’s job is to get work 


American Gas Journal, April 1950 

















er 


re- 
his 











done by other people rather than do the 
work himself. He sets the stage for other 
men to play their parts down front and 
in the center. As his position is the focal 
point of all competitive pressures both 
from inside and outside the company, he 
needs to discount the ax grinder while 
still retaining his own personal faith in 
the loyalty of his own key men. 

When the administrator was a 
younger man, he got his personal satis- 
factions from laying more pipe, or sell- 
ing more services or designing a better 
pumping station than anyone else in the 
company. Now as head coach for the 
company team, he gets his personal satis- 
faction from the touchdowns made by 
his subordinates, while he himself takes 
on the Monday morning quarterbacks 
from the newspapers, stockholders and 
the government agencies. 

The president can live in every room 
in the house with his business family ex- 
cept one room, but in that room he lives 
alone. There are always certain issues 
which he cannot confide in even his 
most trusted subordinates nor can he 
discuss them with his competitors. 
Learning “to live alone and like it,” tests 
all of the personal resources of the man 
who becomes top man on the totem pole. 

As an able executive climbs the or- 
ganizational ladder toward the presi- 
dent’s office, he finds that with each pro- 
motion he spends less and less time on 
technical relations and more and more 
time on human relations, until, as presi- 
dent of the company perhaps 90 per 
cent of his time is in handling people 
while the remaining 10 per cent of his 
time is taken up with technical issues. 

It is all in a day’s work for top man- 
agement to devote much of its time and 
energy in getting the precision minded 
accounting man to look over the top of 
his books at some of the basic financial 
problems of the company, of getting the 
highly creative engineer to come down 
to earth long enough to get a proposition 
engineered for production, or in getting 
the volume minded salesman to appreci- 
ate the importance of a profitable opera- 
tion. Younger subordinates are naturally 
highly competitive and those who are 
worth their salt are all bucking for pro- 
motions. How to keep their enthusiasm 
at high pitch yet getting them to pull 
together is a persistent problem of all 
management. 

As the president looks down the road 
to the kind of organization he wishes to 
bequeath to the next generation of man- 
agement, he uses the clinical psycholo- 
gist as a sounding board for his ideas. As 
he is in the most isolated position of all, 
he also makes use of the three-way 
mirror in evaluating the impact he 
makes on other people. One president 
with a brilliant, analytical mind but a 
shy, retiring disposition was plagued by 
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Natural Gas Convention Will Be Held in Tulsa, May 8-9 


The Spring Conference of the Natu- 
ral Gas Department, American Gas As- 
sociation, will be held at the Hotel 
Mayo, Tulsa, Okla., on May 8 and 9. 
Reserves, rates and research will be 
three of the several important subjects to 
be discussed. Paul R. Taylor, vice-presi- 
dent, Stone & Webster Service Corp., is 
chairman of the program committee. 

Delegates will be welcomed to Tulsa 
by Roy Lundy, mayor of the oil capitol, 
at the opening general session on Mon- 
day, May 8. D. A. Hulcy, President, 
Lone Star Gas Co., and director, Natu- 
ral Gas Department, AGA, will preside 
at both general sessions, and will de- 
liver the opening address on Monday. 

Elmer F. Schmidt, vice-president, 
Lone Star Gas Co., is chairman of the 
Technical and Research Committee of 
the Natural Gas Department of AGA, 
and will bring the delegates up to date 
on the many research projects in the 
program that are specifically devoted to 
natural gas. 

Overlapping boundaries of regulation 
between federal and state commissions, 
and recent court and commission deci- 
sions which have had a heavy impact on 
the rapidly expanding natural gas busi- 
ness will be discussed by Wesley E. Dis- 
ney, counsel, The Independent Natural 
Gas Association of America. 

Hugh H. Cuthrell, vice-president, 
Brooklyn Union Gas Co., and Presi- 
dent, AGA, will be the opening speaker 
on the second day of the conference. 
He will point out some of the ways in 
which AGA is working to keep abreast 
of economic changes. 

N. C. McGowen, President, United 
Gas Pipe Line Co., and chairman of the 
AGA Reserves Committee, will bring to 








H. H. Cuthrell D. A. Hulcy 


the delegates some of the highlights of 
the report of natural gas reserves and a 
concise picture of the progress of the 
natural gas industry. 

Arthur F. Bridge, President, Southern 
Counties Gas Co., Los Angeles, will dis- 
cuss the problem of increased costs. 
Guy T. Henry, President, Central In- 
diana Gas Co., Muncie, Ind., will speak 
on the effect of higher costs on gas com- 
pany operations. Walter Herman, Com- 
monwealth Services Inc., will tell how 
rates can help in the solution of this 
problem. 

Oliver S. Hagerman, President and 
general manager, Virginia Gas Trans- 
mission Corp., has arranged for the 
showing of Columbia Gas System’s new 
motion picture, “The Toughest Inch.” 

Afternoon round table conferences 
are scheduled both days by the Trans- 
mission Committee and all members of 
the industry interested in this phase of 
natural gas operations are invited to at- 
tend. The Natural Gas Accounting 
Committee also has an afternoon meet- 
ing at which latest accounting practices 
will be reviewed. 





stage fright in his public appearances. 
He learned to increase his self-reliance 
by having the psychologist play the role 
of an audience as he prepared his 
speeches. By practicing upon a skilled 
listener whom he trusted as guide, critic, 
and friend, he was able to convince 
himself that other people had a genuine 
respect for his thoughts. 

Another president came to the reali- 
zation that it was possible to put an in- 
spector on every man in the organiza- 
tion except himself while he was the 
only man in the whole shop who had to 
be his own inspector. As he began to 
develop various ways and means for in- 
specting himself and his work, he tossed 
his methods to the psychologist who 
raised such questions as “if you ap- 
proach that problem in that way, what 
effect will it have on the branch man- 
agers?” or “if you announce that or- 
ganization change at that time, what in- 
terpretation will so-and-so place upon 


it?” Leading questions directed at self- 
evaluating the possible impact of certain 
moves upon other people aided the 
president in refining his own ways and 
means for inspecting his own work. 


Laying Foundation for Next 
Generation of Management 

J. P. Morgan, Senior, once remarked 
that a good organization needs only to 
hire a new office boy if and when the 
president dies because each key man has 
an understudy who can move up to the 
next job. As the gas industry has long 
been concerned about its proved re- 
serves of natural resources, it is now be- 
coming even more concerned about its 
proved reserves of human resources. 
Psychological counsel to management 
provides an orderly and systematic way 
of determining in advance what a key 
man’s job ceiling is likely to be. It ear- 
marks for more rapid development those 

(Continued on page 44) 
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Various Aspects of Natural Gas Are Presented 
At Annual New England Ass'n Meeting 


The mounting tempo of New Eng- 
land interest in natural gas matters was 
evidenced by the character of the pro- 
gram arranged for the Annual Business 
Conference of the New England Gas 
Association, held in Boston March 23 
and 24. Here, over 550 gas operators 
and executives listened to and discussed 
papers on gas conversion, changeover 
problems, sales opportunities, financing, 
public relations and other aspects of in- 
dustry operation, with every paper and 
every report oriented to the fuel revo- 
lution that the coming of natural gas is 
expected to precipitate in the New Eng- 
land area. 

Sales, market promotion programs, 
selling practices and rates were dis- 
cussed by a number of speakers, lead- 
ing off with S. H. Hobson, President of 
the Gas Appliance Manufacturers Asso- 
ciation. The GAMA President urged gas 
companies to cooperate with appliance 
manufacturers by setting up realistic 
quotas of future gas consumption, upon 
which the makers of equipment can 
predicate production of ranges, water 
heaters, furnaces and other appliances. 

The need for better integrated dealer: 
relations programs, and the importance 
of the appliance dealers in adding to the 
gas load, were points stressed by W. 
Paul Jones, President of Servel, Inc., and 
by R. Louis Towne, sales promotion 
manager of Rheem Manufacturing Co. 
Both speakers emphasized the necessity 
for more outlets for gas appliances than 
can be provided by the utilities, and 
urged that the utilities take the lead in 
providing what Mr. Jones referred to as 
a favorable “sales climate” in which 
dealers can concentrate on gas appli- 
ance sales and do so at a profit. 

“A Green Light for the Blue Flame,” 
D» A. Hulcy’s address, in his capacity 
as first vice-president of the American 
Gas Association, presented statistics on 
natural gas progress, praised the AGA 
production, advertising and research 
(PAR) plan and predicted a rapid ex- 
pansion of the gas industry in New 
England with the introduction of natu- 
ral gas. The PAR plan was lauded also 
by R. J. Rutherford, President of the 
Worcester Gas Light Co., who pre- 
sented the activity in terms of its dollar 
costs to the gas industry. Rounding out 
the PAR presentation, J. J. Quinn of 
Boston, read a paper prepared by Frank 
C. Smith, President of Houston Natural 
Gas Cpn., on “PAR Promotion in 
1950.” For the calendar year 1950 the 
advertising and promotion features of 
the plan will involve the expenditure of 
$1,058,000 as compared to $1,109,000 
for 1949. 

Two speakers from outside New Eng- 
land, experienced in both manufactured 
gas and natural gas operation, discussed 
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aspects of the problems of 
changeover. From the standpoint of 
public relations, Howard B. Noyes, 
vice-president of the Washington, (D. 
C.) Gas Light Co., emphasized the ne- 
cessity for advanced education of both 
company employees and customers on 
the problems incident to transforming a 
system from manufactured to straight 
natural gas. 

Robert E. Ginna, vice-president of 
the Rochester Gas and Electric Cpn., 
dwelled particularly on the question of 
rates. He advocated the change to a 
therm billing and away from Mcf rates, 
in advance of the introduction of a 


speci fic 


NEGA Officers 


Front Row (1. to r.) 
—John A. Hiller, in- 
coming President, 
Portland; E. H. 
Eacker, retiring 
President, Boston; 
Gordon G. Howie, 
Ist vice-president, 
Cambridge. 


Back Row (I. to r.)— 
Sherman R. Knapp, 
2nd _ vice-president, 
Hartford;OttoPrice, 
treasurer, Boston; 


Clark Belden, clerk. 


higher Btu sendout. He also cautioned 
his audience against allowing low rates 
to get their companies into the position 
of trying to serve a runaway market. 

The original cost accounting theory 
adopted by regulatory commissions is 
not a generally accepted accounting 
principle, in the opinion of T. H. Sand- 
ers, Harvard University speaker on “Cor- 
porate Accounting and the Public.” The 
need, said this authority, is for utilities 
to be allowed revenues adequate to: 
(1) cover current costs; (2) provide for 
maintenance and replacement of plant 
and; (3) yield an adequate return on 
investment sufficient to attract new 
capital when needed. 

Gas company financing to-day enjoys 
an enviable position, on the authority of 
Harold H. Young, partner of Eastman, 
Dillon and Company, New York se- 
curity underwriters. Natural gas has 
captured investor imagination; lower 
yields are suggested for utility com- 
mons, and the market is favorable to 
more equity financing. 

One paper on the technical aspects of 
natural and mixed gas operation was a 
contribution read by P. T. Dashiell, 





consultant with United Engineers and 
Constructors, Inc., Philadelphia. Mr. 
Dashiell reported on the present status 
of various existing and pilot plant in- 
stallations in which natural gas, LP-gas 
or oil is being catalytically reformed in 
either continuous or cyclical operation 
His general conclusions are that most 
manufactured gas companies should re- 
gard natural gas as a raw material for 
reforming, or mixing and that present 
plants should be remodelled or rebuilt 
to fit into such a sendout program. In 
conclusion, this speaker stated that al- 
though in some situations a complete 
changeover from manufactured gas to 
natural gas would be advisable, “Such 
situations are rare and are probably 
confined to those of small size.” 

E. H. Eacker, President of the New 
England Gas Association, presented an 
interesting historical review of the or- 
ganization, pointing out that its forerun- 
ner, the New England Association of 


Gas Engineers, formed February 2, 





1871, was the first gas association in 
America. 

Clark Belden, Executive secretary of 
the association delivered his annual re- 
port on “The Association’s Year.” Dur- 
ing the past year the NEGA has con- 
ducted 38 meetings, under the auspices 
of 16 different program units, drawing 
a total attendance of 3,386 for the big- 
gest attendance year in NEGA history. 

Election of officers follows: 


President: John A. Hiller, sales mgr., 
Portland Gas Lt. Co.; Jst vice-presi- 
dent: Gordon G. Howie, vice-pres. & 
gen. mgr., Cambridge Gas Lt. Co.; 2nd 
vice-president: Sherman R. Knapp, 
exec. vice-pres., The Conn. Lt. & Pr. 
Co., Hartford; Treasurer: Otto Price, 
vice-pres., Boston Consolidated Gas Co.; 
executive secretary (Clerk): Clark Bel- 
den, The New England Gas Assn., Bos- 
ton. 

Elective Directors: Peter A. Ander- 
son, Pres., Utilities Distributors, Inc., 
Portland; Harold E. Ayer, asst. to gen 
mgr., Lynn Gas & Elec. Co.; John J 
Dowling, vice-pres., gas operations, The 
Conn. Pr. Co., New London; Fred H 

(Continued on page 38) 
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New York Commission Decides Pensions 


Are Part of Employee Compensation 


HE Public Service Commission of 

New York on March 13 announced 

adoption of a general policy with 
respect to treatment of employee pen- 
sions on the books of utility companies 
under its jurisdiction. The Commission 
was divided on the question by a vote 
of four to one. 

An opinion by Commissioner Spen- 
cer B. Eddy stated that employee pen- 
sions can no longer be regarded as 
“gifts” or “favors” but must be treated 
as part of the employees’ compensation 
and allowed as a current operating ex- 
pense in providing utility service. Since 
pensions are to be regarded as a part of 
wages, the opinion states, a company 
claiming the pension as an operating ex- 
pense will be irrevocably committed to 
the obligation and title will have passed 
to the beneficiary. Chairman Benjamin 
F. Feinberg and Commissioners Glen 
R. Bedenkapp and Francis T. Mylott 
concurred in Commissioner Eddy’s 
opinion. 

Commissioner George A. Arkwright, 
dissenting, stated in a memorandum 
that he is in favor of employee pensions. 
He pointed out that under the principles 
set forth by the majority of the Com- 
mission, the cost of pensions for serv- 
ices rendered by employees in the past 
will be reflected in the rates of present 
and future consumers of utility services. 
He believes that the cost of pensions for 
past service should not be passed on to 
the public and that the Commission’s 
accounting rules in the past did not pre- 
vent a utility and its employees from 
setting up a retirement plan for past 
service by contributions among them- 
selves without passing on such costs to 
the public. 

Under the principles set forth by 
Commissioner Eddy, a pension plan, 
the cost of which is subject to disposi- 
tion under rules prescribed by the Com- 
mission, must be reasonable and carry 
with it assurance that obligations cre- 
ated under such a plan will be met. 

Commissioner Eddy held that the 
treatment of pensions on a sound basis 
in the light of current social and eco- 
nomic thinking on the subject is essen- 
tial in the interest of good relations 
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between utility managements and em- 
ployees. 

Commissioner Eddy’s opinion cites a 
decision of the Circuit Court of Appeals 
in which the court held that the term 
“wages” must be construed to include 
forms of value like pensions and insur- 
ance benefits which may accrue to em- 
ployees out of their employment rela- 
tionship. He also refers to modern ac- 
counting practice as enunciated in a 
statement by the American Institute of 
Accountants to the effect that cost of an- 
nuities based on past services should be 
allocated to current and future periods, 
and that such costs should not be made 
a charge to a company’s surplus. 

After reviewing the question of em- 
ployees pensions and citing the pro- 
nouncements of authorities on the sub- 
ject, Commissioner Eddy’s opinion sets 
forth four fundamental principles, 
covering in a general way what the 
policy of the Commission should be 
with respect to this matter, as follows: 

“First: If we are to treat pensions as 
a part of wages, it is essential that the 


company claiming the deduction as an 
operating expense will have irrevocably 
committed itself to the obligations. Title 
must have passed to the beneficiaries. 

“Second: The pension plan must be a 
reasonable one, carry with it the assur- 
ance that the obligations which it pur- 
ports to create can and will be fulfilled 
and meet the standards of this Com- 
mission. If pensions are wages, the mat- 
ter of pensions is a matter of collective 
bargaining between the company and its 
men over which we have no control. 
However, in a rate proceeding where 
payments are excessive, while we can- 
not fix the compensation, we can dis- 
allow excessive payments for the pur- 
pose of fixing rates. It follows then if 
pensions are part of compensation, un- 
reasonable payments should likewise 
not be allowed as a part of operating 
expenses. 

“Third: The inclusion in operating 
expenses should, of course, be made in 
the year when provisions should be 
made for it. The definition of the proper 

(Continued on page 46) 


New Consolidated Edison Contract with Union 
Includes Pension Agreement 


Consolidated Edison Co. of New 
York, Inc., and the Utility Workers 
Union, CIO, announced on March 16 
that they had just signed a two-year col- 
lective bargaining contract. 

A. Augustus Low, Consolidated Edi- 
son vice-president in charge of indus- 
trial relations, and Patrick J. McGrath, 
chairman of the Joint Council of the 
union, explained that the new contract 
included important wage adjustments, 
particularly in connection with periodic 
increases to employes, and provided for 
a reopening as to wage matters for the 
year 1951. They explained also that 
during the term of the contract both the 
company and the union would jointly 
seek to evolve a method of funding pen- 
sions. 

Mr. Low stated that, following dis- 
cussions which had been going on dur- 
ing the course of the past year with 
union representatives, the company also 
proposed to make substantial improve- 


ments in its retirement plan, which is 
financed entirely by the company. These 
include the establishment of a minimum 
pension of $125 for age retirements af- 
ter 30 years’ service and $100 after 25 
years of service and proportionately 
lesser minimums for those with shorter 
service. These changes will apply to 
those persons on the present retirement 
rolls of the company as well as to those 
retired in the future. 

Messrs. Low and McGrath also 
Stated: “We believe the agreement 
signed today is sound and constructive 
and again demonstrates that the man- 
agement of Consolidated Edison and the 
union representing its employes can, by 
working together, solve their own prob- 
lems and meet their joint responsibilities 
to the people of New York. We want 
to add that we both appreciate the real- 
istic and statesmanlike approach of the 
representatives of both parties through- 
out these negotiations.” 
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Index of Yields : Selected Utilities Stocks 





Mar. Feb. Jan. Dec. 
1950 1950 1950 1949 
Natural Gas Transmission 4.57% 4.83% 5.02% 4.75% 
Companies 
Natural Gas Transmission 5.19 526 $23 $26 
& Distribution Companies 
Manufactured & Mixed Gass 4.71 «4.75 462 4.75 
Companies 
Class “A” Electric Companies 5.15 5.38 5.40 5.48 
Class “B” Electric Companies 5.42 5.37 5.47 5.68 


Nov. Oct. Sept. Aug. July June May Apr. 
1949 1949 1949 1949 1949 1949 1949 1949 
4.85% 5.15% 5.25% 5.38% 5.53% 5.82% 5.23% 5.11% 
558 561 5.73 562 572 5.97 5.55 5.15 
494 5.07 5.16 5.40 5.22 546 5.30 5.30 
5.49 553 558 5.74 586 602 5.70 5.71 
5.77 596 572 589 602 605 575 5.89 





Method of Compiling Index of Yields 


This is a straight arithmetical index of comparative yields obtainable on 
a selected group of gas and electric utility industry common stocks. 

The companies comprising this index have been selected by the AMERI- 
CAN GAS JOURNAL as providing a representative cross-section of each 
industry, from the standpoint of geographical diversification and of the 
relative importance of the individual companies in their areas. 

No effort has been made to weight the average to give effect to changes 
in capitalization or in dividend rates because the yields afforded on the 
issues reflect such changes. The index is designed to show the rate of re- 
turn and not necessarily market movements on the stocks comprising it. 

The companies used in compiling this index are: 


Natural Gas Transmission Companies: El Paso Natural Gas Co.; Northern 


Natural Gas Co.; Panhandle Eastern Pipe Line Co.; Southern Natural Gas 


Co.; Tennessee Gas Transmission Co. 

Natural Gas Transmission and Distribution C : Columbia Gas 
System, Inc.; Consolidated Natural Gas Co.; Lone Star Gas Co.; Oklahomo 
Natural Gas Co.; Pacific Lighting Corp. 

Manufactured and Mixed Gas Companies: Bridgeport Gas Light Co.; 
Brooklyn Union Gas Co.; United Gas Improvement Co.; Peoples Gas Light 
& Coke Co. 

Class “A” Electric Companies: Boston Edison Co.; Commonwealth Edison 
Co.; Houston Lighting & Power Co.; Southern California Edison Co., Ltd. 
Class “B’ Electric Companies: Dayton Power & Light Co.; Hartford Electric 
Light Co.; Pennsylvania Power & Light Co.; Public Service Co. of Colorado; 
San Diego Gas & Electric Co. 














OR the first time in months no 
Fresane in dividend payments has 

taken place in any segment of the 
AMERICAN GAS JOURNAL index. This 
has combined with continuing demand 
for equity securities to bring yields close 
to the lowest point reached in recent 
years. 

It is significant, too, that the return 
of 4.57 per cent afforded on natural gas 
transmission company stocks and of 
4.71 per cent obtainable from manufac- 
tured and mixed company issues is well 
below the 5.29 per cent yield basis on 
which all utility operating company 
common stocks currently are quoted. 
Stocks of the natural gas companies 
combining transmission and distribution 
facilities afford a return just slightly be- 
low the industry-wide figure. 

On heavy volume, the accepted stock 
market averages have moved up to a 
point where the utility issues now are at 
the recent year high attained in June 
1946, and industrial issues are only a 
couple of points away from the level 
reached at that same time. In fact, the 
utility averages at the time of this writ- 
ing are only a little more than half a 
point below their November 1931, quo- 
tation. 

As the market reaches these former 
high levels, it is becoming increasingly 
selective on the basis of yield and all 
other “known” factors. 

Several factors indicate continuing 
and possibly greater favor for gas in- 
dustry equities. Profit margins to date 
this year have been bettering those of a 
year ago for companies which have re- 
ported. For the balance of the year 
earnings in the natural gas division 
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should have the benefit of new facilities 
added in 1949, particularly if they 
should be aided by more favorable 
weather conditions. 

Realism of the natural gas company 
managements is attested in the move 
now being made by a number of lead- 


ing companies to increase selling prices 
for gas to compensate for rising field 
prices. Even with this, the natural fuel 
should retain its competitive price ad- 
vantage in view of the hike in soft coal 
prices in many areas where both fuels 
are competitive. 

A substantial proportion of the recent 
sharp increase in trading volume for 
common stocks to a new high figure 
since 1937 is accounted for by institu- 
tional buying, according to estimates re- 
cently made by an authority in the field. 
Investment companies may expand their 
stock purchases by a minimum of $200 
million a year above their present level. 
Realization of such a goal would com- 
bine with increasing stock purchases by 
colleges and by growing industrial pen- 
sion funds to narrow the gap now exist- 
ing between yields on common stocks 
and the approximately 3.80 per cent af- 
forded on preferred shares. 


Common Stocks May Save American Colleges 


lege endowment funds recently have 

been placing increasing emphasis 
on common stocks as a medium of in- 
vestment. 

This step has not been one of choice 
but has been forced by the need to bol- 
ster income to counteract the sharp rise 
in every classification of cost entailed in 
running institutions of higher learning. 

One out of every five colleges now is 
reported to be operating at a deficit and 
qualified observers estimate that within 
another year nearly three out of five 
colleges may be losing propositions. 


Tee people entrusted with col- 


No less an authority than Dr. Henry 
M. Wriston, President of Brown Uni- 
versity and head of the Association of 
American Universities, is author of the 
statement that: “American colleges and 
universities face the greatest financial 
crisis that they have experienced in the 
last 50 years.” 

Substantially the same opinion is ex- 
pressed in the 1949 annual report of 
John P. Chase, treasurer of Wellesley 
College. “Deficits of the past five years 
have reached the staggering total of 
$526,619,” he said. “Fortunately,” he 
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New England—the New Natural Gas Frontier 
Rate-Wise and Otherwise 


By Robert E. Ginna 


Vice-president, Rochester Gas and Electric Corp. 


England is as epochal as that his- 

toric Plymouth event of some 330 
years ago. Coincidentally, at about that 
time, Sir Francis Bacon said, “If a man 
will begin with certainties, he will end 
with doubts; but if he will be content to 
begin with doubts, he shall end in cer- 
tainties.” Natural gas looms on the hori- 
zon like a new day and full of the new 
day’s forthcoming uncertainties. 

Generally speaking, the gas industry 
has rightly been concerned about hold- 
ing the gas cooking load, and in this 
New England has been perhaps more 
concerned because of the added prob- 
lem of kitchen heating. In contrast with 
this there has been an indifference in 
promoting automatic gas water heating, 
a spotty enthusiasm for gas refrigera- 
tion and an “imaginary” approach to 
gas house heating. 

From a pricing standpoint the record 
bears out these contentions. No one will 
disagree that the initial part of gas rate 
structures have been too low for the 
cooking load. Of course, this involves 
political expediency and helps explain 
the struggle to hold on to the cooking 


iE coming of natural gas to New 





Presented at annual business conference, New 
England Gas Ass’n, Boston, March, 1950. 


load which is basic to the manufactured 
gas industry. It naturally follows from 
this under-priced service, delivered to 
consumers at a loss, that the initial part 
of the rate structure is the great obstacle 
to putting in a promotional rate for 
water heating and refrigeration so as to 
bring in a greater return on investment. 

In house heating, the last straw hope 
of the gas business, we have an amaz- 
ing paradox. The natural gas com- 
panies, before the war, steadily added 
gas heating customers because their rate 
structures for house heating were com- 
petitive with other fuels. At the same 
time, the manufactured gas companies 
were spending money to promote house 
heating at a premium over other fuels. 
The sales volume of the natural gas 
companies continued to increase during 
the war, the only obstacles being short- 
age of gas heating units. On the other 
hand, the manufactured gas companies 
with declining earnings began to be be- 
sieged because they suddenly found 
themselves with uneconomic rate struc- 
tures overwhelmingly attractive to the 
consumers but inevitably back-breaking 
to the companies with inadequate fa- 
cilities. 

Natural gas companies’ earnings be- 





We Have No Quiz Program 
—But We Do Have Questions 


The impending availability of natural 
gas at a price per therm lower than that 
of any manufactured gas brings to the 
minds of all concerned a number of 
questions :— 

1. With no purchase of natural gas, 
can I, in my situation, operate my 
plants in such a way that the supply is 
more secure than it would be with natu- 
ral gas as the only source? Can I, by so 
doing, make gas at a cost which will at 
least approximate the cost per therm of 
natural gas and avoid the high cost of 
burner adjustment? 

2. Or, shall I arrange, with heavy cost 
of burner adjustment, to distribute 


straight natural gas at a relatively lower 
cost per therm? Or shall I purchase ratu- 
ral gas and use it in my plant as a low 
cost material of manufacture? 

3. There will at the same time be an- 
other question—What about the re- 
cently developed processes for making 
gas? Will recourse to any of them be 
helpful, with or without natural gas? 


By P. T. Dashiell, con- 
sultant, United Engi- 
neers & Constructors, 
ot annual business 
conference, New Eng- 
land Gas Ass‘n, Bos- 
ton, March, 1950. 
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gan to improve, but their sister manu- 
factured gas companies did not fare so 
well. 

The post-war period found the natu- 
ral gas company not shy of earnings but 
shy of service: namely, not enough gas 
and too few facilities. The manufac- 
tured gas company, with thousands. of 
applicants, pinched as to earnings be- 
cause of rising costs and inadequate 
rates, found itself with a serious prob- 
lem. Strong measures had to be taken 
(substantial rate increases and a refusal 
to do business with the applicant) but 
the customer, because of the recent coal 
debacle, still wants gas heating regard- 
less of price. 

This is a rather sketchy resume of 
where we have been and what has gen- 
erally been done, or should I say, not 
done. And resorting to the easy task of 
thinking hindsight-wise, I will now sug- 
gest what might have been done. 

No one can deny that the straight 
natural gas companies have fared well 
regardless, but let us look at the wide 
disparity between the public responsi- 
bility aspects of the pipe line company 
and that of the distributing company. 
Those who produce and transport na- 
tural gas must deal in large volumes to 
make their projects pay. Natural gas in 
the ground is, so to speak, not on the 
balance sheet. It is, as such, a mineral 
and only takes on value when delivered 
to the ultimate consumer. Therefore, it 
is only realistic that natural gas produc- 
ers want new markets so that they can 
make their acreage produce income. 

The transporting companies depend 
on transporting large volumes. You will 
find that the pipe lines are mortgaged 
so that they must be amortized over a 
period not greater than the estimated 
period of supply. At the end of or 
along the pipe line are the distributing 
utilities which have a public responsi- 
bility of continuous and reliable service. 
Many such gas companies are 100 years 
old. Contrast this age with the number 
of years which the natural gas reserves 
portend. 

The use of depleted or near-depleted 
gas or oil fields located near the centers 
of consumption for the storage of off- 
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peak gas has become increasingly im- 
portant. 

All these factors point to the fact 
that the distribution utility should be 
morally bound to do its planning so as 
not to mortgage its future consumers. 
It must make its plans so that there is 
a reasonable consideration of the future. 

Straight natural gas companies are 
selling a service, the value of which is 
greatly in excess of the rates being 
charged. In many areas the price of 
heating one’s home with natural gas is 
about half of what it would be with 
other fuels. Therefore, the demand na- 
turally is beyond all comprehension and 
has forced these companies to say “no 
more space-heating.” In such cases, the 
result is that you have the community 
confused because they read of pipe lines 
being extended—they are lulled into be- 
lieving there is no end to natural gas 
and they cannot understand the situa- 
tion. Needless to say, where such re- 
strictions are in effect, the local utility 
is not popular. But let us look at those 
natural gas companies where they go 
merrily on their way believing there 
can be no problem. 


Two Kinds of Trouble 

This latter group finds itself at times 
confronted with one or two major prob- 
lems: 

1. Lack of main capacity—It takes 
money to increase distribution facilities, 
and if not that problem, they have the 
other problem which harassed some of 
them this winter, namely: 

2. Continuous service to customers 
—(Having put on a tremendous num- 
ber of house heating customers the pipe 
line supplier somewhat blithely says 
“It’s cold today—we can’t keep the 
pressures up—please curtail or restrict 
service.” ) 

Between these possibilities one pon- 
ders whether it was wise and in the cus- 
tomer’s interest to have shut down so 
many manufactured gas plants. Might 
it not have been better to have brought 
natural gas in as the enriching agent, 
keeping its value commensurate with its 
ultimate scarcity and competitive costs. 
This would have brought relief, it 
would have lowered costs, it would 
have made possible maintaining rate 
levels and meant some reductions, and 
also would have prevented some of the 
rate increases. The use of natural gas 
as a base and supplementary load would 
have made the production and trans- 
portation of natural gas more orderly; 
it would have kept it within sound eco- 
nomic bounds and would have benefited 
more of the nation’s population. 

You are troubled by inadequate earn- 
ings, possible write-offs, electric and 
bottled-gas competition and natural gas 
looks like the answer. And, with some 
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qualifications, I think it is the answer, 
if viewed in a realistic light and evalu- 
ated so as to make the most of the cir- 
cumstances and conditions. 

Here, I would like to give you the 
benefit of some personal experiences, 
and other actual cases. In my com- 
pany’s case we have changed certain 
areas back and forth, back and forth 
and back and forth—yes, three times. 
We have seen natural gas run out; we 
have seen it wasted under boilers; we 
have seen it under-priced. Right at this 
moment, the companies in up-state New 
York (including my own in one dis- 
trict) have their house heating sales re- 
stricted because of, among other rea- 
sons, the natural gas supply limitations. 

Three weeks ago, at the height of the 
coal strike, we tried to save steam coal 
by under-firing a steam plant. We spent 
substantial sums making the conversion. 
Forty-eight hours later we were advised 
that due to the weather, pressures had 
fallen and Pittsburgh industrial gas cus- 
tomers were being curtailed 50 per cent, 
Ohio industrial customers 30 per cent, 
and elsewhere industrial plants were 
being shut down where straight natural 
gas was being served, and would we 
please get off the line. 

A very large middle-west city has six 
times had its pipe line supply inter- 
rupted—one break lasting more than 72 
hours—and that company today is 
spending 20 millions on its gas manu- 
facturing plant. Its management looks 
into the future with confidence that gas 
service is here not for just today and 
tomorrow but for 100 years from now. 

New England has pioneered in many 
sound utility practices and policies. The 
latest figures (1948) for New England 
gas utilities as a group show net earn- 
ings of 2.4 per cent on fixed capital less 
depreciation reserves. Competitively the 
average rate for water heating seems 
too high and as for house heating, pres- 
ent saturation of house heating is not 
overwhelming. 


The Rate Crisis 

What can be done? Right at the start 
I suggest complete scuttling of present 
rate structures. Soundly pricing gas 
service is in the interests of all. Now 
is the time to put rates in order. 

Then there is the pressing need to 
express rates on a therm basis with, of 
course, appropriate thermal billing fac- 
tors to cover applicable variations in 
the thermal content of natural gas. This 
is particularly true where properties 
may be scattered and complete conver- 
sion is in the offing in a year or more. 

To retain cubic foot rates and include 
their therm equivalents will only add 
to the confusion rather than resolve it. 
There is no question that therm rates 
rather than volumetric rates should go 


hand-in-hand with conversion. This | 
cannot over-emphasize and you will do 
yourselves a great rate-wise service, if 
you have not already done so, to get on 
the job now and sell your respective 
commissioners that the therm should be 
the unit for pricing gas service, and 
why. The commission must be made to 
understand that such a matter is a joint 
company-commission responsibility and 
that the commission by accepting such 
changes makes possible in still another 
way their fulfillment of the company- 
customer relations which make for more 
complete and satisfactory service. 

You can avoid a flood of service 
complaints and rate complaints, after 
having converted your territory, by hav- 
ing made really effective use of your 
home service department. Have your 
own contact people understand what 
is involved, and why, in the change-over 
to natural gas. The home service de- 
partment, the meter readers, customer 
relations and service board and service 
counter people all must be fully posted 
on what the conversion agency is doing 
on the customers’ premises. 


Tell All to All 


From a customer information and 
relations point of view, I guarantee that 
you will be amazed at the lack of 
understanding by your own people of 
the questions arising from the problems 
involved in making the conversion. Do 
not underestimate or belittle the knowl- 
edge of customers and their interest in 
the why and wherefore of what is being 
done to their appliances, and why. Do 
not send just one letter advising of the 
conversion event to come but rather 
spell it out in the newspapers and fol- 
low up with descriptive and explanatory 
broadsides. Include a sketch descriptive 
of the burner-orifice adjustments and 
even include a colorful picture of the 
gas flame, before and after. Such rela- 
tively minor precautions will materially 
avoid the bad after-conversion realiza- 
tion that customers and employees had 
not received as much information as 
they should have had to understand the 
conversion problems. 

Of course, if a rate reduction is in- 
volved at the time of the conversion, 
sins of omission or commission cus- 
tomer-wise will be somewhat forgiven. 

I recommend a central cleaning office 
to handle conversion complaints, and 
also to follow them up. 

Make clear to contact people the 
matter of under-gassed and over-gassed 
burners, the cause of pilot outages, the 
why of poor top-burner ignition, the 
different character of the manufactured 
gas flame and the natural gas flame. 
The matter of street and house-pres- 
sures, particularly where regulators are 
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News of the Gas Industry 


Conover Elected President 
Of Equitable Gas 


‘ q A. W. Conover, 

President of 
North Shore Gas 
Co., Waukegan, 
Ill., has been 
elected President 
of Equitable Gas 
Co., with general 
offices at Pitts- 
burgh. 

The gas system 
under Mr. Cono- 
ver’s management 

A. W. Conover is comprised of 

Equitable Gas 
which distributes natural gas in the 
Pittsburgh district, and two affiliates, 
Pittsburgh and West Virginia Gas Co. 
and Kentucky-West Virginia Gas Co. 
The former is a natural gas producing 
and transporting company operating in 
West Virginia, and the latter produces 
natural gas in Kentucky and holds large 
reserves in that state. 

The gas companies in the three states 
are subsidiaries of the Philadelphia Co., 
which is the holding company for this 
group, and which must dispose of its 
holdings to comply with the require- 
ments of the holding company act. The 
common stock of the gas companies 
wili be sold to the public in the near 
future or will be distributed to the pres- 
ent stockholders of the holding com- 
pany. 

The selection of Mr. Conover as Pres- 
ident of the gas companies is a step in 
preparation for independent ownership 
and operation of the gas companies, and 
will be followed later by the selection of 
a new board of directors. 

Mr. Conover has been President and 
general manager of North Shore Gas 
Co. since the re-organization of the 
company in 1942. It was converted from 
manufactured gas to a natural gas op- 
eration in 1947. 

Prior to his position with North 
Shore, he was vice-president and general 
manager in charge of operations of nat- 
ural gas and electric companies in Okla- 
homa, Colorado, and Ohio. 

Mr. Conover is a director of the Illi- 
nois State Chamber of Commerce, and 
he served as President of the Waukegan- 
North Chicago Chamber of Commerce 
in 1944 and 1945. He will continue as 
a member of the board of directors of 
North Shore Gas, and as a member of 
its executive committee. 
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Luce Is V-P, Comb’d Operations, 
Of Public Service of N. J. 


Donald C. Luce has been elected 
vice-president in charge of combined 
operations and a director of Public 
Service Electric and Gas Co., Newark, 
N. J., according to an announcement by 
George H. Blake, President. 

Mr. Luce succeeds the late Jacob T. 
Barron. 


Wuestenfeld Succeeds Conover 
At North Shore Gas 


Wm. J. Wuestenfeld has been elected 
President and general manager of the 
North Shore Gas Co., Waukegan, IIl., 
to succeed A. W. Conover on April 1, 
according to an announcement by C. J. 
Mulholland, secretary-treasurer of the 
company. 

Mr. Conover resigned to accept the 
presidency of Equitable Gas Co. in 
Pittsburgh. 

Mr. Wuestenfeld was vice-president 
of North Shore. Prior to moving to 
Waukegan four years ago, he served 
for many years in executive capacities 
with gas and electric utility companies 
in Davenport, Ottumwa, and Musca- 
tine, lowa. He is an engineering gradu- 
ate of Purdue. 

Mr. Wuestenfeld had charge of con- 
version of North Shore Gas to natural 
gas three years ago. 


Shipments of Gas Ranges, 
Water Heaters Rise 

Gas range shipments were 77 per cent 
higher and those of gas water heaters 
63 per cent higher this January-Febru- 
ary than they were for the same period 
a year ago, according to the Gas Appli- 
ance Manufacturers Association. 

According to Edward Martin, direc- 
tor of marketing and statistics, GAMA: 
“Total shipments for the two-month pe- 
riod were 398,000 units for gas ranges. 
This compares with 224,400 in 1949, 
and 451,200 in 1948. The 1936 to 1940 
average was 169,500. In January manu- 
facturers delivered 185,000 gas ranges, 
and in February this total went up to 
213,000. 

“Shipments of gas water heaters were 
282,000 units this year compared with 
172,900 units in 1949. In January 1950, 
128,000 units were shipped and in Feb- 
ruary, 154,000 units.” 


Top Executive Shifts Are Made 
By Baltimore Consolidated 





Wm. Schmidt, Jr. Charles P. Crane 


Charles P. 
Crane was elected 
President of Con- 
solidated Gas 
Electric Light and 
Power Co. of Bal- 
timore at a meet- 
ing of the board 
of directors on 
March 21. 

Mr. Crane, for- 
merly executive 
vice-president, 
succeeds as Pres- 
ident William 
Schmidt, Jr., who was re-elected chair- 
man of the board and chief executive 
officer of the company. 

Mr. Schmidt has held both positions 
since 1946, but declined re-election as 
President in order to permit the ad- 
vancement of other officers of the com- 
pany. 

Mr. Crane has been associated with 
the company since 1910, having re- 
ceived his early training in the public 
utility business under the immediate di- 
rection of the late Charles M. Cohn, 
who was then vice-president and later 
succeeded to the presidency and chair- 
manship. 

Mr. Crane was elected vice-president 
in 1938, and in 1946 executive vice- 
president, a director of the company 
and a member of its executive commit- 
tee. He is a director and past President 
of the Maryland Utilities Association. 

The directors elected J. Theodore 
Wolfe executive vice-president. Mr. 
Wolfe has been with the company since 
his graduation from the Harvard Busi- 
ness School in 1932, and has been a 
vice-president since 1946. 

The company also announced the re- 
election of Ralph L. Thomas and Her- 
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man L. Gruehn as vice-presidents, and 
Francis E. Rugemer as treasurer. Austin 
E. Penn, Abbott L. Penniman, Jr., and 
John H. Wolfe were elected vice-presi- 
dents, the latter succeeding Henry R. 
Cook, Jr., whose retirement was an- 
nounced. Otis E. Smith was elected sec- 
retary, a position formerly held by Mr. 
Penn. 


Koppers Elects New Chairman 
and Executive Vice-Pres. 


General Brehon Somervell, President 
of Koppers Co. since 1946, was also 
named chairman of the board on Mar. 
28. 

J. P. Williams, Jr., who retired as 
chairman, will remain on the board. 

W. F. Munnikhuysen, who has been 
vice-president and general manager of 
the company’s wood preserving divi- 
sion, was made executive vice-president. 
He will be the company’s second highest 
executive officer. 


S. V. O’Lenic Made President 
Of Chattanooga Gas 


S. V. O’Lenic, formerly President of 
the West Tennessee Gas Co., Jackson, 
Tenn., has been elected President of the 
Chattanooga Gas Co. 


Ebasco Selects J. E. Lothian 
As Business Consultant 


The appointment of John E. Lothian 
as a business consultant of Ebasco Serv- 
ices Inc., has been announced by T. C. 
Wescott, President. 

Mr. Lothian previously was associated 
for two years with Industrial Commodity 
Corporation as an economist and as- 
sociate director of research. 


‘Court of Flame’ Trophies Won 
By Six Gas Companies 


Six gas companies have been named 
as winners of the “Court of Flame” 
sales trophies for their effort in selling 
automatic gas water heaters in the re- 
cently completed year long sales cam- 
paign conducted by the Gas Appliance 
Manufacturers Association and 22 
sponsoring gas water heater manufac- 
turers, J. F. Donnelly, Chairman of the 
1949 Sales Promotion Committee, Gas 
Water Heater Division, GAMA, has an- 
nounced. 

These awards were made on the basis 
of the greatest number of “Court of 
Flame” heaters sold for the year by 
their salesmen and dealers combined 
per thousand residential meters, as reg- 
istered by them in the contest. 

The winners are: The Brooklyn 
Union Gas Co.; Rochester Gas & Elec- 
tric Corp.; The Hartford Gas Co.; Dela- 
ware Power & Light Co., Wilmington; 
East St. Louis Division, Illinois Power 
Co., East St. Louis, Ill., and Spring 
Valley Division, Rockland Gas Co., 
Inc., Spring Valley, N. Y. 

According to Mr. Donnelly, “These 
awards stand for excellence in the field 
of selling.” 
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Frank B. Wright Elected V-P 
Of Southern Counties 


Frank B. Wright, who at present 
holds the position of manager of South- 
ern Counties Gas Company’s Ventura, 
Calif., division, was elected a vice-presi- 
dent of the company at a meeting of 
the board of directors on March 15. He 
will take office on May 1 upon the re- 
tirement of Norman R. McKee. 

Mr. Wright will have charge of sales, 
public relations, and customer depart- 
ment functions. Since his employment 
by Southern Counties in 1922, he 
served in Pomona and Santa Monica 
before taking the post of division man- 
ager in 1945. 

George S. Coates, division supervisor 
of the customers department in Santa 
Monica, has been appointed to the 
newly created post of manager of the 
customers department with headquar- 
ters in Los Angeles, effective May 15. 
Mr. Coates, who was first employed by 
the company in 1935, has served as 
credit manager, district chief clerk, and 
as supervisor of the customers depart- 
ment in both the eastern and Santa 
Monica Bay divisions. 

The Ventura division manager’s post 
will be assumed by Monte M. Temple, 
former superintendent of the company’s 
eastern division. Thomas N. Banks was 
appointed to fill the post of division su- 
perintendent of eastern division vacated 
by Mr. Temple. 

Ray W. Anderson will take over Mr. 
Coates’ duties as supervisor of the cus- 
tomers department in the Santa Monica 
Office. 

William C. Bullock was promoted to 
division supervisor of the Customers 
Department in Ventura, and Gareld 
K. Shick will take over the duties of 
chief clerk of the Texas Pipeline divi- 
sion. 


H. B. Hurley Leaves Continental 
To Join Republic Natural 


H. B. Hurley, assistant regional gen- 
eral manager, Continental Oil Co., Fort 
Worth, has resigned to become vice- 
president of Republic Natural Gas Co., 
Dallas, according to an announcement 
by W. H. Wildes, President of Republic. 

Mr. Hurley, who has spent more than 
30 years in the oil and gas business, had 
been with Continental for 23 years. 


Companies in and near Boston 
Sponsor New TV Show 


Joining Boston Consolidated Gas Co. 
in sponsoring the first full-scale, live 
dramatic television show ever to be 
televised from a New England studio 
are: Cambridge Gas Light Co., Ded- 
ham & Hyde Park Gas Co., Milford 
Gas Light Co., Old Colony Gas Co., 
Plymouth Gas Light Co. and Worcester 
Gas Light Co. Appliances featured on 
the show will be Glenwood gas ranges, 
Ruud water heaters, Servel refrigerators 
and Hamilton gas clothes dryers. 

The presentation—“That Young Cou- 
ple”’—is televised each Sunday after- 
noon at 4:30 for one-half hour at 
NBC’s Boston station WBZ-TV. Fea- 
tured in the production are the cast of 
the Brattle Theatre Co., a leading pro- 
fesssional repertoire theatre. 

“That Young Couple” is a specially- 
written new series of domestic comedies 
—the story of a young suburban New 
England couple, Susie and _ Ernest 
Young, and their trials and tribulations. 

Scripts for the production are written 
by Ruppert Pray, Hollywood-New York 
writer, well-known in radio-television 
circles for his contributions to such pro- 
ductions as “Ozzie and Harriet,” “Vic 
and Sade,” and “The Goldbergs.” 

Scenes for the play are laid in the 
Young’s home where there is an all-gas 
kitchen set with action carried over to 
the sales floor of the local gas company, 
thus affording a vehicle for the display 
of modern gas appliances and for in- 
jection of the gas story into the play’s 
dialogue. 

A staff of 50 people are required to 
put this show into televiewers homes. 
It is believed by those sponsoring the 
show that it will provide interesting and 
wholesome entertainment for the entire 
family and furnish a vehicle for show- 
ing modern gas appliances in modern 
settings and for telling the gas story to 
WBZ-TV’s three-quarters of a million 
viewers. 


El Paso Natural Asks Hike 
In Wholesale Rates 


El Paso Natural Gas Co. has applied 
to the Federal Power Commission for 
an increase in its rate applicable to 
wholesale service to Southern California 
Gas Co. and Southern Counties Gas 
Co., of California, which would amount 
to approximately $2,465,000 annually, 
or 12 per cent based on anticipated sales 
for the 12 month period ending April 
30, 1951. 

This is one of the largest rate in- 
creases ever proposed to the commis- 
sion by a gas utility company. 

El Paso Natural said that the pro- 
posed increase is needed to obtain a rea- 
sonable return on deliveries to Southern 
California and Southern Counties. Pau! 
Kayser, President of the company, said 
that increases in the cost of purchased 
gas, Wage increases and increases in cost 
of pipe line materials are the reasons 
for this rate increase proposal. 
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Gas Flow 
COMPUTERS 


FOR LOW PRESSURES: 
Cubic feet of gas 


perhour...... 10 to 500M 
Pipe diameters ..... 34" to 48” 
Pressure loss (inches) .. .01 to 10 
Specific gravities ..... 1.5 to .35 
Constants ....... 1400 to 1000 
Pipe length (feet) . . .30 to 30,000 
MIS S650 Sb bce een $5.00 


FOR HIGH PRESSURES: 
Cubic feet of gas 


perhour..... 100 to TOMM 
Pipe diameters ...... 34” to 30” 
Difference in absolute 

pressure to ...... 500 psi. 


Sum of absolute 
pressures .. .20 to 2,000 psi. 


Specific gravities ..... 1.5 to .35 
Pipe length (feet) . . . 100 to 5,000 
Pipe length (miles) .... . 1 to 250 
Piet ile a aa ate $5.00 


The computers are printed 
on heavy durable plastic, 
enclosed in leatherette 
cases with complete in- 
structions for their use. 


PUBLISHED AND SOLD ONLY BY: 


“39 Journal 


205 E. 42nd Street, 
New York 17, N. Y. 
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Consolidated Edison Terminates Cooperative Dealer Plan 


Consolidated Edison Co. of New 
York, has announced that it intends to 
terminate, effective June 30, its cooper- 
ating dealer appliance plan, through 
which the company has helped dealers 
promote the use and sale of gas and 
electric appliances. 

The announcement was made in a 
letter sent on March 17 by E. F. Jeffe, 
vice-president in charge of sales, to each 
of the 1,000 appliance dealers who have 
been taking part in the plan. 

The letter said, in part: “It has been 
the policy of the Consolidated Edison 
Co. under the cooperating dealer appli- 
ance plan, the written text of which is 
dated April 1, 1946, but which has ac- 
tually been in effect since 1935, to dis- 
continue activities in connection with 
the direct merchandising of electric and 
gas appliances as soon as manufactur- 
ers, distributors and cooperating appli- 
ance dealers could, in the opinion of 
the company, carry on such activities in 
the best interests of our customers. Pro- 
gressively from time to time various 
changes have been made in the cooper- 
ating dealer appliance plan to effect this 
policy. 

“It is the opinion of management of 
the Consolidated Edison Co. that appli- 
ance dealers can now render required 


services to customers and also that cus- 
tomers have gained an assurance and 
confidence in dealing with these appli- 
ance dealers. There is a general cus- 
tomer acceptance of standard brand 
electric and gas appliances. It is at this 
time the opinion of management of this 
company that the cooperating dealer ap- 
pliance plan may now be abandoned 
and accordingly, the plan will be ter- 
minated effective as of June 30, 1950. 
This termination will be effected through 
a formal notice to be issued at a later 
date.” 

Mr. Jeffe in his letter also revealed 
that Consolidated Edison intends to 
maintain appliance centers where manu- 
facturers may display standard brand 
appliances and which would be avail- 
able to supply information to both 
dealers and customers. Temporarily, 
these appliance centers will be estab- 
lished at the company’s 20 chief district 
offices in Manhattan, the Bronx, Brook- 
lyn and Queens. 

The company’s appliance promotion 
bureau is to be replaced by a home 
utilization bureau. This bureau, as well 
as the sales engineering bureau, will be 
available to appliance dealers for assist- 
ance in the promotion of the use and 
sale of electric and gas appliances. 





Peoples Natural Stops Appliance Sale for Dealer Program 


At March dinner meetings held for 
dealers in Western Pennsylvania areas 
served by The Peoples Natural Gas Co., 
Christy Payne, Jr., vice-president of the 
company, announced that, effective 
March 1, the company was removing 
itself as a competitor of the dealer in 
the sale of gas appliances. 

He pointed out that future sales pol- 
icy, in areas served by Peoples Gas, 
would be to offer local dealer organiza- 
tions every possible assistance in the 
promotion and sale of their own gas 
appliances. 

Highlights of the new 
gram revealed were: 


1. That Peoples Gas, after March 1, 


dealer pro- 


would not sell gas appliances in com- 
petition with dealer organizations. 

2. That the company will support 
and promote all approved lines of gas 
appliances handled by dealers, avoid- 
ing special company endorsement of 
any make or line. 

3. That the company will provide 
full support to all manufacturers of ap- 
proved gas appliances, and will display 
all makes of qualified gas appliances, 
with a fair division of time and space. 

4. That Peoples will make available 
to dealers all of the promotional and 
sales programs produced by the com- 
pany and by the American Gas Asso- 
ciation. 





East Tenn. Natural Plans 
Extension to Bristol 


East Tennessee Natural Gas Co., of 
Chattanooga, has filed an application 
with the Federal Power Commission 
proposing to increase the delivery ca- 
pacity of its pipe line system by 40,000 
Mcf of natural gas per day through the 
construction of approximately 139 miles 
of pipe line extending from a point 
south of Knoxville to Bristol, Tenn. 

The proposed facilities, estimated to 
cost $5,264,120, would provide natural 
gas service to the markets and areas ex- 
tending from Oak Ridge to Bristol. 

East Tennessee expects to obtain its 
required additional gas supply from 
Tennessee Gas Transmission Co. 
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More Underground Storage 
Wanted for Buffalo 


Iroquois Gas Corp., Buffalo, N. Y., 
has applied to the Federal Power Com- 
mission for authorization to develop 
three new underground natural gas stor- 
age fields, to enlarge an existing field, and 
to construct approximately 23 miles of 
pipe line, all in western New York state. 

Two of the underground storage pools 
which the company plans to develop are 
located in Erie County, one near Wales 
and Holland, and the other in the Evans 
area. The third new field is in the vicin- 
ity of Bennington in Wyoming County. 
The existing field which the company 
proposes to enlarge is the Collins Stor- 
age Field, at Collins, in Erie County. 


New England Meeting 
(Continued from page 30) 


Faulstich, asst. gen. mgr., Springfield 
Gas Lt. Co.; Jesse L. Johnson, vice- 
pres., Providence Gas Co.; Ronald A. 
Malony, exec. vice-pres., The Bridge- 
port Gas Light Co.; S. C. McLaughlin, 
vice-pres. & mgr., Claremont (N. H.) 
Gas Lt. Co.; H. Coleman Moore, Jr., 
treas.. NEGEA Service Corp., Cam- 
bridge; Herbert A. Murphy, vice-pres., 
Stone & Webster Service Corp., Boston; 
Charles R. Prichard, Jr., vice-pres., 
treas., & gen. mgr., Gas Service, Inc., 
Nashua; John J. Quinn, vice-pres., Bos- 
ton Consolidated Gas Co.; Charles E. 
Rainsbury, sales rep., Eastern Appliance 
Co., Boston; William Webster, vice- 
pres., New England Elec. System, Bos- 
ton; John West, Pres., Worcester County 
Elec. Co.; Alexander McW. Wolfe, 
mgr., American Meter Co., Inc., Bos- 
ton; R. B. Wright, dist. sales megr., 
Hardwick Stove Co., Inc., Boston; Roy 
E. Wright, dir. of gas sales; NEGEA 
Service Corp., Cambridge. 

Ex Officio Directors: Immediate Past 
Presidents—Earl H. Eacker, Pres., Bos- 
ton Consolidated Gas Co.; Edward G. 
Twohey, vice-pres., Worcester County 
Elec. Co.; Division Chairmen: Account- 
ing—Albert E. Donehey, supt. of gen. 
acctg., Boston Consolidated Gas Co.; 
Industrial—Ford R. Waugh, sales rep., 
Eclipse Fuel Engineering Co., West 
Medford; Manufacturers—William F. 
Marsh, sales rep., Lucoflex Plastic Fab- 
ricating Co., Boston; Operating—Ed- 
ward F. Kennedy, asst. mgr., Malden & 
Melrose Gas Lt. Co.; Sales—Norman 
R. Millard, supt., prom. div., sales 
dept., Boston Consolidated Gas Co. 





Home Service Luncheon 


Attendants at the Annual Business 
Conference of NEGA were invited to at- 
tend the Home Service luncheon, under 
the auspices of the Sales Division of the 
Association, held Friday noon with Ella 
A. Heyne, Northampton Gas Light Co., 
and chairman NEGA Home Service 
Group, presiding. Irene Muntz, Roches- 
ter Gas and Electric Cpn., and Chair- 
man of the Home Service Committee of 
AGA, was the featured speaker on 
“Keeping Up with the Homemaker.” 

Margot J. Whitmire, Springfield Gas 
Light Co., presented the report of the 
nominating committee of which she was 
chairman. The following officers were 
unanimously elected for the year 1950- 
1951. 


Chairman: Ella A. Heyne, home serv- 
ice director, Northampton Gas Light 
Co.; vice-chairman: H. Dorothy Keller, 
home service director, Blackstone Val- 
ley Gas & Electric Co., Woonsocket; 
Secretary-Treasurer: (Mrs.) Gertrude 
M. Crosthwait, home service director, 
The Connecticut Light & Power Co., 
Waterbury; Members: Jeanne F. O’Brien, 
home service director, Lowell Gas Co.; 
Marie K. O’Brien, home service repre- 
sentative, Providence Gas Co. 
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Large GE Synchronous Motor 
Installed in Oregon 


The largest synchronous motor in 
horsepower rating ever to be applied to 
drive a reciprocating compressor was 
installed recently in the Portland (Ore- 
gon) Gas and Coke Co. plant. 

Driving a Clark six-cylinder compres- 
sor, the General Electric motor is rated 
at 4500 hp, 300 rpm, 11,000 volts. Ac- 
cording to engineers, the compressor 
will handle up to 2,160 Mcf per hour of 
manufactured gas at 40 psi for more 
than 100,000 consumers in an 80-mile 
radius. 

For peak winter loads, full output 
will be required, they said. For off-peak 
loads, however, cylinders or half cyl- 
inders may be bypassed, giving a vari- 
able through-put from a constant-speed 
drive. 


Common Stocks 
(Continued from page 32) 


added, “our reserve funds had been 
built up in previous years when they 
were able to absorb these heavy deficits, 
but it is important to restore them to 
their former strong condition as rapidly 
as possible.” 

Analysis of the portfolios of a num- 
ber of the country’s major colleges dis- 
closes the swing from interest-bearing 
securities into common stocks in a 
search for higher income return. 

Colleges accounting for nearly one- 
third of the approximately $1,750 mil- 
lion total of endowment funds of all 
colleges in the country had 41.95 per 
cent of their endowment funds in com- 
mon stocks at June 30, 1949. This is a 
gain of more than 20 per cent from the 
34.3 per cent so invested four years ear- 
lier. 


Nearly Half 

Of all the college portfolios studied, 
only one showed less than 30 per cent of 
its endowment funds invested in com- 
mon stocks. In an increasing number of 
situations common stocks now account 
for between 45 per cent and 50 per cent 
of the total investments. 

Need for replacing bonds with equi- 
ties to obtain greater income is shown 
in the fact that first grade bonds now 
yield only 2.58 per cent, second grades 
2.60 per cent, third grades 2.71 per cent, 
and fourth grades 2.93 per cent, com- 
pared with 2.77 per cent, 2.84 per cent, 
2.94 per cent and 3.23 per cent respec- 
tively, provided on these issues at the 
end of June 1948. 

Even with the benefit of the greater 
income from increasing proportion of 
common stocks in their portfolios, it 
is significant that investment income 
in the majority of the colleges now 
is in the neighborhood of only around 
four per cent to four and one-half per 
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cent, the gain in investment income be- 
ing far exceeded in most cases by in- 
crease in costs of all types. Dependence 
of endowment fund managers on com- 
mon stocks presumably will become 
greater as the institutions are squeezed 
even further between rising costs on the 
one hand and falling income from sen- 
ior securities on the other. 

Further evidencing the press of funds 
for investment, principally from institu- 
tional sources, is the yield on better 
grade preferred stocks now, down to 
around 3.80 per cent, with no assurance 
that any appreciable increase in return 
soon will take place. 

This will allow endowment fund 









THERE IS SAFETY 


IN THE HIGH PRESSURE FIELD 


managers no recourse but to place 
greater emphasis on common stock in- 
vestments. In such a program stocks of 
gas companies presumably will occupy 
an important position as indicated in 
the case of Harvard University whose 
portfolio was commented on in detail in 
AMERICAN Gas JOURNAL, December 
1949, 

Affording fairly liberal income return 
despite their increasing popularity dur- 
ing recent years, the utility equities fit 
more closely than do most industrial 
shares into the fund managers’ function 
of avoiding undue speculative risk and 
of stressing prudent management of the 
funds entrusted to their care. 


Accurate, Safe Control 
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of tremendous pressures is an ever present 
problem in the gas field. Reynolds field Regu- 
lator illustrated at left is one of the many high 
pressure regulators built by Reynolds. It is thor- 
oughly tested and proved in service. It handles 
up to 1,000 pounds safely reducing same to 
pounds. For more than fifty-five years Reynolds 
has designed and built gas regulators. Safety, 
accurate performance, years of service—these 
are some of the built-in factors responsible for 
Reynolds enviable position in the Gas Control 
Field. 
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Standards and Methods of Quality Control 


(Continued from page 16) 


Where the average total heating value 
of gas delivered to any customer in any 
month is more or less than 1000 Btu 
per cu. ft., the total charge for gas de- 
livered during such month is increased, 
or decreased, respectively, in the per- 
centage by which the average total heat- 
ing value of such gas is greater or less 
than 1000 Btu per cu. ft. For example, 
if average heating value of gas delivered 
to a customer for a month is 1030 Btu a 


multiplier of 1030 GF 1.030 is used and 
1000 

if the average Btu is 970, a multiplier of 

970 or 970 is used. 

1000 


The contracts require the heating 
value measurements to be based on a 
cubic foot of gas at 60° F., saturated 
with water vapor and under an abso- 
lute pressure of 30” of mercury at 
32° F. This basis of Btu measurement is 
contrasted to the actual condition of 
the gas as delivered to customers where 
the dew point is appreciably lower than 
minus 50° F. at the sales pressure base 
of 15.025 psia for volumetric measure- 
ments. 

In commercial natural gas measure- 
ment, 30” of mercury pressure is gen- 
erally assumed to be equivalent to 14.73 
psia. The difference between the heat- 
ing value of a cubic foot of gas under a 
pressure of 14.73 psia when saturated 
and when dry is 1.77 per cent since 

14.73 _ — 1.0177. The difference 
14.73 — .2561 
between the heating value of a cubic 
foot of dry gas under a pressure of 
14.73 psia and a pressure of 15.025 psia 


. : 5.025 
is 2.0 per cent since ws = 1.020. The 





total difference between the Btu arrived 
at by heating value measurements based 
upon the 60°, 14.73 psia saturated basis 
as arbitrarily set up by contract and the 
“actual” Btu per cu. ft. of the dry natu- 
ral gas under the pressure base of 
15.025 psia specified in the same con- 
tract for volumetric measurements, is 
3.81 per cent, since __15.025 __ -= 
14.73 — .2561 
1.0381. This is a difference of approxi- 
mately 38 Btu per cu. ft. 


Location of Recording Calorimeters 

(1) A recording calorimeter is in 
service for field quality check purposes, 
at Little Rock, Ark., pump station 5, 
to record the heating value of the Little 
Inch and Big Inch streams alternately 
before they are combined by mixing in 
the common headers of compressor sta- 
tions further up the line. 

(2) A recording calorimeter is in- 
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stalled at Lisbon, La., for use in connec- 
tion with the Texas Gas sales measur- 
ing station and for field check purposes. 
Gas samples are taken from these sta- 
tions monthly for heating value deter- 
mination. The sales area for the pipe 
lines is divided into Zones 1 and 2, cov- 
ered by FPC gas tariff rate schedules 
DCQ-1 and DCQ-2, respectively. Zone 
1 covers Missouri, Illinois, Indiana, 
Ohio and western Pennsylvania, west of 
pump station 22, near Rockwood, Pa. 
Zone 2 covers eastern Pennsylvania, 
New Jersey and the New York City 
area. To record the applicable heating 
value throughout these two zones re- 
quires the use of three recording calo- 
rimeters: 

(3) Suction of Station 16 (Lebanon, 
Ohio), to take care of all gas sales west 
of there in Zone 1; 

(4) Station 18, Somerset, Ohio, or 
Station 20, Wind Ridge, Pa., applicable 
for those sales in Zone 1 situated be- 
tween Stations 16 and 22, 

(5) Station 25, Eagle, Pa., for all 
sales in Zone 2. 

To maintain the accuracy of the re- 
cording calorimeters, air temperature in 
the calorimeter rooms is controlled by 
insulating buildings, thermostatically 
controlled heat and air conditioning. 
The calorimeter consists of two separate 
units; a tank unit or calorimeter proper 
where the heating value of gas is meas- 
ured, and a recorder unit which con- 
tains the instruments necessary for 
translating the heat measurements into 
Btu and recording them graphically. 
The heating value of the test gas is 
determined by imparting all the heat 
obtained from the combustion of the 
test gas to a stream of air and measur- 
ing the rise in temperature of the air. 
The streams of test gas and heat ab- 
sorbing air are maintained in fixed pro- 
portion to each other by motor driven 
metering devices which are geared to- 
gether. Consequently, the temperature 
rise produced in the heat absorbing air 
is directly proportional to the heating 
value of the test gas without regard to 
the actual rate of gas burning. This 
temperature rise is translated into Btu 
per standard cu. ft. and recorded graph- 
ically. 


Specific Gravity 

For use in measuring the gas with 
orifice type meters, gas purchase and 
sales contracts provide for specific grav- 
ity determinations. These contracts stip- 
ulate that the specific gravity of the gas 
delivered shall be determined by the 
continuous use of a standard recording 


gravitometer, agreed upon by the par- 
ties, so installed that it may properly 
record the specific gravity of the gas 
flowing through the meters. The arith- 
metic average of the specific gravity re- 
corded each 24-hour day is used in com- 
puting volumes for that day. Some of 
the gas purchase contracts permit deter- 
mination of specific gravity by spot 
tests, if the parties agree. However, this 
method is not practical where the gas 
goes through a gasoline or chemical, 
due to the possibility of appreciable 
fluctuations in its specific gravity. 


Instruments Used 

Two types of instruments for gravity 
determination are in use by Texas East- 
ern, the gravity balance and the record- 
ing gravitometer. The gravity balance 
is a portable instrument which compares 
the density of gas directly to the density 
of the air by testing both the gas and 
the air. The density of gas is propor- 
tional to its pressure, and the buoyant 
force exerted upon a body suspended 
in a gas is proportional to the density 
of the gas and therefore to its pressure. 
If the buoyant force exerted upon a 
body is made the same when suspended 
successively in two gases, then the den- 
sities of the two gases at normal pres- 
sure are in inverse ratio to the pressures. 
This ratio of densities, by definition, is 
the specific gravity of the gas. The 
specific gravity of gas is defined as the 
ratio of the density of the gas, under 
certain conditions of pressure and tem- 
perature compared to the density of air 
at the same conditions of pressure and 
temperature, the air being dry and free 
of carbon dioxide. 

The gravitometer, which we generally 
use, is a stationary instrument, consist- 
ing essentially of a balance which weighs 
the difference between the weight of a 
certain volume of air and the weight of 
the same volume of gas under the same 
conditions. The gas is contained within 
a float which is suspended from the 
balance bar by stainless steel knife edges 
and hook bearings. In order to give 
power to the instrument, a large float 
approximately one cu. ft. volume is used 
to receive the gas. The gas sample is 
weighed in the atmosphere of air by a 
balancing mechanism, and a continuous 
record of the weight is recorded on the 
chart. The weight of the metal in the 
float is counterbalanced by the balanc- 
ing weight; therefore, the force which 
moves the balance bar and consequently 
the pen arm is derived from the differ- 
ence in the weight of the gas in the float 


(Continued on page 42) 


American Gas Journal, April 1950 








20 


28 


11 


16 











ity 
St- 
‘d- 
ice 


ity 
nd 
yr- 
int 
ed 
ity 
re. 


ed 
n- 
eS- 
es. 

is 
he 
he 
ler 


air 
nd 


lly 
st- 
ths 


> 


me 
in 
the 
Zes 
ive 
Dat 
ed 


pa 
US 
the 
the 
nc- 
ich 
tly 


Dat 








CONVENTION CALENDAR 


April 
20-22 Florida-Georgia Gas Association, Business Confer- 


ence, Biltmore Hotel, Palm Beach, Fla. 


28-29 Indiana Gas Association, French Lick Springs Ho- 
tel, French Lick, Ind. 


May 
1-4 Chamber of Commerce Annual Meeting, Wash., 


D.C. 


3 Missouri Association of Public Utilities, Joplin, Mo. 
(Meeting of member company executives) 


4-5 Oklahoma Utilities Association, annual meeting, Bilt- 
more Hotel, Oklahoma City, Okla. 


8-9 A.G.A. Natural Gas Department, Spring Meeting, 
Mayo Hotel, Tulsa, Okla. 


8-11 Liquefied Petroleum Gas Association, annual conven- 
tion, Palmer House, Chicago, IIl. 


11-12 Public Utilities Advertising Association, annual con- 
vention, Kansas City, Mo. 


16-18 Pennsylvania Gas Association, Galen Hall, Werners- 
ville, Pa. 
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Adds Extra Prori7s... 


You can cut maintenance costs and add extra 
profits by using Tri-State Valve Discs. These valve 
discs have proved their stability under strenuous 
test and in actual use. As a result, we guarantee 
replacement of warped discs and against excess 
breakage. 

The Tri-State production line starts with your 
problem and ends with the installation of valve 
discs carefully engineered . . . precision built 
especially for your operation. That is the reason 
why more and more nationally known opera- 
tions are standardizing on Tri-State Valve Discs. 

Our engineers will be glad to discuss your 
problems with you without obligation. When 
writing please give title, company name, and 
other pertinent information pertaining to your 
operation. 

Steel Alloy, Stainless Steel and Bakelite Discs 

can be supplied. 


TP7= STATE WANUEACTURING & ENGINEERING CO. 
1433 NORTH CAPITOL AVENUE 
INDIANAPOLIS 2, INDIANA 
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(Continued from page 40) 
and the buoyancy of the air displaced 
by the float. 


Gasoline Content 

Gas purchase contracts stipulate that 
the gas purchased shall not have greater 
than two-tenths (0.2) gallons per Mcf 
of natural gasoline, as determined by 
the NGAA standard charcoal test. This 
provision is included to eliminate the 
nuisance involved in the condensation 
of heavy hydrocarbons in the transmis- 
sion line. Since hydrocarbons are worth 
more as gasoline than as natural gas, 
most suppliers extract as many of the 
hydrocarbons as possible before selling 
the gas. 

The standard charcoal test involves 
the passing of a measured volume of 
sample gas through a bed of charcoal. 
Certain of the heavy hydrocarbons are 
absorbed on the charcoal. These hydro- 
carbons are released when the charcoal 
is heated and distilled in a flask con- 
taining glycerine. These heated vapors 
are condensed with an ice bath and the 
condensate measured. The measured 
condensate and the measured gas vol- 
ume can be calculated to gallons per 
Mcf (qp Mcf) basis by the use of the 
proper conversion factor. 

A comparison of the gas analysis 
from one of our purchase stations be- 
fore and after the installation of the 
gasoline plant is as follows: 


BEFORE 
Mol. % 


Carbon Dioxide 2.60 2.70 
Nitrogen NIL NIL 
Methane 85.31 92.11 
Ethane 7.17 4.88 
Propane 2.94 0.29 
Iso-Butane 0.45 0.02 
N-Butane 0.76 
lso-Pentane 0.23 
N-Pentane 0.15 
Hexanes 0.25 
Heptanes Plus 0.14 


AFTER 


Component GPM Mol.% GPM 





0.807 
0.147 
0.239 
0.084 
0.054 
0.103 
0.064 





100.00 1.498 100.00 0.087 


In a gasoline plant, the raw gas is 
sent to a bubble-tray absorber, where 
the heavy components are absorbed in 
oil. The gas which is not absorbed 
leaves the top of the tower, and, after 
dehydration goes to the pipe lines. The 
rich oil stream containing the absorbed 
hydrocarbons, after heating, goes from 
the bottom of the tower to a still where 
the absorbed portion is separated from 
the absorber oil. The lean absorber oil 
is removed from the bottom of the still 
and, after cooling, is recycled back to 
the absorber. The absorbed portion of 
the original raw gas or overhead vapor 
from the still is then processed, depend- 
ent upon the design of the individual 
plant, to make such products as pro- 
pane, normal and iso-butane, gasoline, 
kerosene and fuel oil. Some of the more 
modern plants, which incorporate re- 
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frigeration of the inlet gas, and oil 
streams to the absorber, are designed for 
as much as 80 per cent propane recovery 
in the absorber. 

One of our suppliers reports the fol- 
lowing daily yields from 50,000 Mcf 
feed to the gasoline plant: 


Products Gals. per Day 


8,500 
12,650 
42,100 





Propane, 95% pure 
Butanes, 95% pure 
Gasoline, 9-lb. R.V.P. 
Kerosene 7,600 
Distillate fuel oil 1,950 
Residual fuel oil 500 





Total 
Residue gas, Mcf 


73,300 
46,500 


Water Content 

One of the most important qualities 
which has to be controlled is that of 
water content. If a modern high pres- 
sure pipe line system is to operate suc- 
cessfully in the winter and overcome 
the hydrate menace, a dry gas must be 
purchased. Our gas purchase contracts 
require that the gas be dehydrated so 
that the water content never exceeds 
seven pounds per Mcf measured at 14.7 
psia and 60° f., as determined by a dew 
point apparatus approved by the Bu- 
reau of Mines. Seven pounds per Mcf is 
the amount of water contained in the 
gas when it is saturated with water va- 
por at 800 psia and approximately 
28° f. This is to prevent the condensa- 
tion of any water in the gas at extreme 
pressure and temperature conditions. 
The gas from each of our gas purchase 
stations is subjected to a water content 
determination by the “dew-point” 
method at least once each week. Neg- 
lecting any deviation from the perfect 
gas laws, the relation between the dew 
point of a gas and the water content is 
as follows: 

W pw 18 & 10° 
p 379 

where 
W = pounds water per Mcf gas 
pw vapor pressure of water at observed 

dew point temperature 
p = pressure at which dew point was deter- 

mined, psia 
18 = molecular weight of water 


379 = pound — mole volume at 


14.7 psia 
and 60° f. 


For the actual case, the deviations 
from the perfect gas laws, such as the 
supercompressibility factor, would also 
have to be incorporated in the formula. 

In general one of two methods is 
used in spot testing for water content. 

(1) Bureau of Mines’ dew point ma- 
chine 

(2) Laboratory means 

The most frequently used means of 
determining the water vapor content of 
natural gas is the dew point method. 
The most versatile apparatus for deter- 
mining the dewpoint of natural gas un- 
der pressure is the Bureau of Mines dew 
point tester. Its operation involves: 


1—Cooling of a polished mirror sur 
face in contact with the flowing gas un 
der pressure, to that temperature a 
which condensation begins; 

2—Direct visual observation of this 
condensate in the form of dew or frost 
on the mirror surface; and 

3—Observation of the temperature at 
which the deposit appears and disap- 
pears, as indicated by a thermometer. 

The instrument consists of a metal 
chamber into and out of which the test 
gas is permitted to flow. Gas entering 
the apparatus is deflected against the 
cooled mirror surface. The temperature 
of the mirror is indicated by a mercury- 
in-glass thermometer, whose bulb fits 
snugly into a thermometer well in the 
back of the mirror surface. When con- 
densation of the water is observed, the 
temperature of the thermometer is 
noted. Knowing the pressure in the 
chamber, and with the use of suitable 
curves, the water content in pounds per 
Mcf may be determined. 

Two laboratory means of determining 
the water content are: 


The gravimetric method 
Chemical reaction method 


In the gravimetric method a measured 
quantity of gas is passed through 
weighed absorbers filled with highly hy- 
groscopic material. After passage of the 
gas, the absorbers are re-weighed, and 
the increase in weight is taken as the 
weight of water contained in the known 
volume of gas. Dividing the increase in 
weight by the volume passed yields the 
weight per volume ratio. 

The up-and-coming method of de- 
termining the water content is the Karl- 
Fischer chemical reaction method. In 
this method, the gas is passed through 
a Karl-Fischer reagent. By noting the 
volume of gas passed at the time of 
color change of the known volume of 
reagent, the water content may be cal- 
culated. The latter method has the ad- 
vantage of being accurate regardless of 
the presence of heavy hydrocarbons, 
which limits somewhat the accuracy of 
the gravimetric method. 

Various types of dehydrators are used 
by gas suppliers. Where the volume to 
be dehydrated is 10 to 35 MMcf per 
day, the most popular unit is the port- 
able automatic solid desiccant dehydra- 
tion unit. Fourteen models are avail- 
able, all skid mounted, designed for 
working pressures up to 2000 psia and 
capacities up to 35 MMcf per day. Op- 
eration of the unit is as follows: The 
inlet stream is first put through a stand- 
ard horizontal separator to remove all 
free liquids and any scale or solids. Two 
drying towers are used in the unit and 
these towers work on cycles; while one 
tower is dehydrating cold gas, the alter- 
nate tower is being regenerated by 
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heated gas. The regeneration gas is 
taken off ahead of the main inlet con- 
trol valve, which admits the feed gas to 
the inlet gas automatic manifold, travels 
through a condensing type heater, picks 
up its heat and travels back to the re- 
generative gas inlet automatic manifold. 
The regeneration gas is then diverted 
to circulate through the tower that has 
become saturated with water vapor. In 
the meantime, the main gas stream is 
being diverted by the inlet gas auto- 
matic manifold into the other drying 
tower and the gas therein is becoming 
dehydrated and passes out of the bot- 
tom of the tower and thence into a gas 
cooler. 

In the gas cooler, the dry outlet gas 
stream exchanges heat with the hot, wet 
regenerative gas stream, cooling the re- 
generative gas stream and condensing 
practically all of the water that has been 
taken out of the tower being regener- 
ated. In order to provide a place to re- 
ceive this free water, a water separator 
is provided to scrub the water from the 
regeneration gas before the regeneration 
gas is returned again to the main gas 
stream downstream from the main con- 
trol valve, from which point the regen- 
eration gas travels through the drying 
tower. The drying and _ regenerative 
cycles are automatic, the switching of 
the cycle being almost instantaneous 
and controlled by pilot operated dia- 


raat | Ws all 


tn the shape 


even in Gas Regulctors 


fel tM iteh aici melel Regulators for 
Tebaeelsia a they 
ielai >y are 
Yo ltiohiela Mmiomele)°l—°laresmisl-muilel, 
ears! They 


ket in twenty 


estigate this finer f 


DETROIT GAS REGULATOR CO. 


1742 RIVARD latte reo 7, MICH. 
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phragm valves that are regulated by a 
time cycle controller. 

Gas purchase and sales contracts con- 
tain typical clauses concerning sulphur 
and hydrogen sulphide: “The gas de- 
livered hereunder (1) shall contain less 
than a trace of hydrogen sulphide per 
100 cu. ft. of gas volume when tested 
in accordance with the following pro- 
cedure.” A strip of white filter paper 
previously moistened with fresh five per 
cent lead acetate solution shall be ex- 
posed to the gas for one and one-half 
minutes in a previously purged apparatus 
through which the test gas is flowing at 
a rate of approximately five cu. ft. per 
hour; the gas jet shall not directly im- 
pinge upon the test strip during the test. 
At the end of the stated time the test 
paper thus exposed shall be compared 
with a second test strip similarly pre- 
pared but not exposed to the test gas. 
If the exposed strip is not noticeably 
darker than the comparison strip, the 
gas under test shall be considered ac- 
ceptable. If the exposed strip is notice- 
ably darker than the comparison strip, 
the gas shall be tested quantitatively,for 
hydrogen sulphide by the Tutweiler 
method; (2) shall not contain more 
than 20 grains of total sulphur per 100 
cu. ft. of gas volume as determined by 
the Referee’s apparatus, and mercaptan 
sulphur shall not constitute any portion 
of the allowable total sulphur content. 
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Once a month the gas from each of 
the gas purchase stations is subjected to 
a hydrogen sulphide test. At times, there 
have been intermittent traces of hydro- 
gen sulphide reported from three or 
four of the purchase stations. But the 
quantity has been so minute, and the 
dilution effect so great when placed in 
the pipe line, that no trace of hydrogen 
sulphide has ever been reported on the 
tests conducted on the gas as it travels 
up the pipe line. 


Odorization 

Due to the fact that Texas Eastern 
lines traverse thickly populated areas 
in Zone 2, main line gas in that zone is 
odorized to facilitate the finding of 
leaks. We also individually odorize all 
gas used for domestic purposes in con- 
nection with the operation of our own 
company. For main line odorization we 
use a mercaptan type odorant since it is 
concentrated and has a relatively good 
carrying power while still maintaining 
a true gas-like odor. This odorant is 
composed approximately of 85 per cent 
mercaptans, 10 per cent booster (alkyl 
disulfides) and five per cent patented in- 
hibitor. To improve the carrying power, 
it has a Reid vapor pressure of 4.2 and 
a specific gravity of 0.825-0.840. The 
rate of odorization is about one pound 
per million cu. ft. The cost of this type 


odorant is $.50 per pound, more or less. 


HK SULFUR-FREE GAS 
x AT LOWEST COST 
ye IRON SPONGE 


Iron Sponge is a concentrated purifi- 
cation material that operates with 
high efficiency at high or low pres- 
sures, has excellent capacity and 
activity, gives long service between 
foulings and is simply and quickly 
regenerated. 


This is why Iron 


Sponge has been preferred for 
HS removal for over 75 years. 





q CONNELLY 7 


3154 S. California Ave., Chicago 8, Ill. 
Elizabeth, N. J. 


® Los Angeles, Calif. 
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Venezuela Pipe Line 
(Continued from page 15) 


ing contrasts between the old world and 
the new. Sections of narrow streets and 
sidewalks with houses set in tight rows 
are offset by new developments where 
wide avenues prevail, and modern 
houses are set on individual lots. Cara- 
cas, the capital and largest city with a 
population of 378,000 leads the way in 
modernization. Whole blocks of small 
crowded houses are being demolished 
by government edict, to be replaced by 
wide streets and modernistic, functional, 
multiple dwelling housing units, fi- 
nanced by the government. In addition 
many new suburban housing sections 
are being developed by private financ- 
ing. 

The Venezuelan Atlantic Transmis- 
sion Corp. held its first board meeting 
January 9, 1950. The following officers 
were elected: 


President—Robert H. Colley, who is 
also President of Atlantic Refining Co. 

Vice-president—J. Murray Williams, 
who is also President of Venezuelan At- 
lantic Refining Co. 

Vice-president—E. Holley Poe, natu- 
ral gas consultant. 

Secretary—Richard Rollins. 

Treasurer—N. S. McCausland. 











NORWALK 
DISC TYPE CHECK 


Flanged and 
Fabricated in steel 


For GAS and AIR 


lubricated through grease fitting. 


when passing high velocity gas or air. 





LOW and HIGH PRESSURES 


Can be supplied for use with any pressures. Easily 
Indicator 
position of disc. Can be counter balanced for vertical 
jobs. Dash pot can be installed to prevent chattering 


NORWALK VALVE COMPANY 
South Norwalk, Conn. 


Psychology Is Tool 
(Continued from page 29) 


men who will broaden out instead of 
flatten out when placed under greater 
responsibility. At the same time, the mis- 
takes of promoting a man over his head 
can be reduced by determining in ad- 
vance whether a star salesman has the 
executive potential of a sales manager, 
or whether the highly specialized ac- 
countant can develop the breadth of 
thinking needed for the controller’s job. 

When the modern administrator uses 
the tools of contemporary clinical psy- 
chology, an increasing variety of effec- 
tive ways for developing the available 
potential becomes readily available. As 
the younger men understand and accept 
their own assets and their own liabilities, 
it becomes easier for management to 
coach a winning team. As each man 
gains greater self-understanding, it be- 
comes easier for other men to work with 
him. He understands for himself the im- 
pact he makes on other people and takes 
appropriate action. 

By and through, dealing with insights, 
understandings and appreciations of the 
personal resources of key men, a long- 
range management development pro- 
gram can be outlined which includes not 
only the acquisition of know-how but 


also the development of greater team 
work. For instance, a desk thumping 
junior executive began to see for himself 
that he was basically afraid of other 
people. When he understood that his 
reliance upon a fast offense as the best 
defense was like the small boy whistling 
through the graveyard, he began to take 
things easier. As his manner and attitude 
changed, he became promotional mate- 
rial. 

Another junior executive was able to 
get on the team when the psychologist 
gave him the tools to analyze himself. 
He discovered that his constant pushing 
for a bigger office, a longer title and an 
additional secretary sprang from having 
a high school boy’s desire to show off. A 
highly analytical engineer who had the 
personality of a porcupine learned the 
necessary to give-and-take for a supervi- 
sory job when he discovered for himself 
that his mind was too fast for most 
other people. He further found that it 
was a real challenge to his superior in- 
tellect to aid other people to think faster 
by asking them adroit, leading questions 
instead of making them feel inferior by 
flat contradictions and constant inter- 
ruptions. 

One of the acid tests of whether a key 
man is a good enough organizer to be 
promoted to a more responsible, execu- 
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tive position is what happens to his work 
when he is called away unexpectedly for 
two weeks. Does the job fall apart or 
do other people move in to take over in 
his absence? Every organization has its 


quota of men who regard themselves as 
indispensable. Organization charts, 
standard practice manuals and job de- 
scriptions have little effect upon them. 
Only when such men deepen their in- 
sights into themselves and see for them- 
selves that they lack a basic sense of wit 
and humor in taking themselves so seri- 
ously is there any chance of getting them 
to delegate authority commensurate with 
responsibility to their subordinates. 

The past war demonstrated to many 
companies that they had more able men 
in their ranks than they had supposed. 
When the pressure went on and com- 
paratively inexperienced men were com- 
pelled to assume larger responsibilities, 
most of them stepped up to the oppor- 
tunity. When psychological evaluations 
of younger men in the organization are 
made which can be laid along side their 
records of performance and training rec- 
ords, top management is then in tue po- 
sition to make very strategic deployment 
of the available manpower. 


The Shape of Things to Come 
The pattern of competition within the 
fuel industry is undergoing rapid and 





Packaged 
Unit 


Designed for Quick, Easy 


complex changes. It is becoming more 
and more difficult to base a profitable 
operation upon exclusive franchises, ex- 
clusive territories or exclusive processes. 
The management of a competitive enter- 
prise has one remaining exclusive avail- 
able, namely, an organization which is 
a team which runs faster and hits harder 
than the opposition. In business as in 
sports, star teams win more victories 
than teams of stars. 


Play Ball 

Usually the abler a key man is the 
more likely he is to be a distinct and 
unique individual. No two strong men 
have just the same way of doing busi- 
ness, yet each is successful in his own 
way. To capture and capitalize upon the 
individual style of operation of strong 
men yet weld them into a team is the 
daily task of the administrator. 

When the vice-president in charge of 
sales, the vice-president in charge of op- 
erations and the vice-president in charge 
of finance toss the ball to each other in 
the manner of “Tinker to Evers to 
Chance,” all problems of top manage- 
ment become soluble. Keeping a sharp 
cutting edge on the whole organization 
is largely a matter of team play and 
team play is a human problem more than 
a technical problem. It is people, their 
habits, their attitudes, their ambitions 
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and their disappointments which must 
be taken into account as top manage- 
ment deals with the problems of com- 
petition. How to offset the all electric 
kitchen, or how to get enough gas to 
meet the demands of the new domestic 
heating installations, or how to keep con- 
struction men in the pipe line operation 
cost minded when they know that the 
speed of construction has a high pre- 
mium placed upon it or how to find the 
best ways of changing over the habits of 
consumers when a change-over from 
manufactured gas to natural gas is made 
are problems which are more human 
than technical in their nature. 

When one of these questions is an- 
swered, then two or more equally press- 
ing questions of leadership take their 
place. Perceptive administrators soon 
conclude that wrestling with problems 
of coordination is their daily work. 
Those administrators who have learned 
to enjoy living with such problems are 
those men who have built an organiza- 
tion which can roll with the punch. 

The clinical psychologist works with 
the administrator in developing a greater 
variety of ways of welding the enthusias- 
tic sales promoter, the hard-driving op- 
eration’s man, the meticulous technician 
and the precisionist paper shuffler into 
a hard hitting team which understands 
and appreciates each player’s style of 
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performance. Strong men learn how to 
think ahead of the play, to plan their 
work, work their plans, to sell themselves 
and their ideas, to hold steady under 
pressure and to give and take criticism 
in a fair and friendly manner in an 
atmosphere of mutuality. 


New York Commission 
(Continued from page 31) 


year is one of the most vexing problems 
presented in this matter and, except to 
state the general principle, this question 
will be left for further consideration. As 
in the case of many other operating ex- 
penses, there well may be instances in 
which the Commission should give its 
approval to amortizing payments over a 
longer period than the current year in 
which payment is made. 

“Fourth: We feel that where com- 
panies have undertaken to pay pensions, 
even if the plan be styled a so-called 
voluntary plan under which the com- 
pany may claim it has no legal liability, 
there exists a high moral responsibility 
and, as a practical matter, a voluntary 
plan of long standing cannot be termi- 
nated without destroying good labor re- 
lations or by compensating the em- 
ployees in some other form. Where lia- 
bilities exist, that should be made 
known by foot notes to the balance 
sheet or other appropriate entries. 

“It has been argued that the present 
provisions in the uniform system for 
electric and gas companies are ade- 
quate to take care of the problems be- 
fore us provided we interpret them as 
they are interpreted here in relation to 
past services. If there is any ambiguity 
in those provisions, they will in the fu- 
ture be interpreted in accordance with 
this memorandum until such time as the 
revision is complete. 

“With the exception of some portions 
of the bus industry the relations be- 
tween labor and management in the 
utilities in this state are uniformly excel- 
lent. In general the workers in the utili- 


ties have a high standard of morale. In 
the utility field above all others a break- 
down in good labor relations most seri- 
ously affects the public. As previously 
stated, we have no control over the 
process of collective bargaining, nor 
should we attempt to exercise any such 
control. We must, however, make our 
determinations in the regulation of utili- 
ties so as to remove any obstructions 
from the path of collective bargaining 
and to adopt those policies which pro- 
mote good labor relations, and there- 
fore, better service to the public. For 
this reason alone, even if we were not 
compelled to make the determination 
by the modern legal concept of pen- 
sions, we should adopt the principles 
enunciated here.” 

Commissioner Arkwright, in his dis- 
senting opinion, stated: 

“I do not oppose retirement or pen- 
sion plans. 

“The members of this Commission, 
and of the prior Commission, were and 
are in complete accord as to their de- 
sirability and the good that necessarily 
flows from them. 

“The only point of differences, and 
the only problem presented, relates to 
the accumulation of funds to provide 
for services rendered in the past by em- 
ployees to a company and to whether 
present and future consumers should 
have to pay costs that previous consum- 
ers might have had to pay, if such plans 
were in effect. 

“The matter has been before this 
Commission on several other occasions, 
and has been most carefully considered. 
In newly established pension plans, or 
in those already established where 
proper actuarial provisions are provided 
for to take care of retroactive service, 
the cost thereof must be met. A deter- 
mination has not been made that these 
costs should not be paid by the utility or 
by contributions of the employees, but 
should be passed on to the public, pres- 
ent and future. This means that, 
throughout the State, where such plans 
may be set up, or are in being, that 


these costs must be passed on in the 
form of increased rates, to the users. 

“The previous holding of the Com- 
mission in no way passed these costs on 
to the public. It in no way prevented 
the utility and its employees by agree- 
ment and by contributions among them- 
selves from inaugurating and maintain- 
ing any kind of retirement or pension 
plan, whether with accumulated back 
costs or not. Thus an accumulation of 
what amounts to past debt, or expenses 
in connection therewith, was not passed 
on to current and prospective custom- 
ers, and their rates were thereby not in- 
creased.” 


Preliminary Coke Statistics 
Issued for 1949 


Output of coke in the United States 
in 1949 decreased 15 per cent from 
1948, according to preliminary data sub- 
mitted by coke producers to the Bureau 
of Mines, US Department of the In- 
terior. This drastic reduction was due 
to (1) slackening in steel demand in the 
second quarter of the year, (2) initia- 
tion of a 3-day work week at bituminous- 
coal mines in July, and (3) complete 
work stoppages for various periods in 
both the steel and bituminous-coal in- 
dustries in the last quarter. 

The rate of production at oven-coke 
plants started to decline slightly in the 
last half of March and continued the 
trend until October when output dropped 
to the lowest figure since May 1946. The 
work stoppage in the iron and steel in- 
dustry beginning September 30 forced 
virtually all “furnace” oven-coke plants 
to bank their ovens until the middle of 
November when a new management- 
labor contract was negotiated. 

Construction of new coke ovens con- 
tinued at a fairly high rate in 1949, and 
465 new ovens with an annual coke ca- 
pacity of 2,295,000 tons were completed 
and 258 new ovens with a yearly ca- 
pacity of 1,568,000 tons of coke were 
under construction at the close of the 
year. All the new construction does not 
represent additional coke capacity as 
some of the new ovens were replace- 
ments of obsolete facilities. 








CRUSE-KEMPER COMPANY 


AMBLER, PENNA. 


MORE THAN FORTY-FIVE YEARS OF SOUND 


STEEL PLATE CONSTRUCTION 


GAS HOLDERS 


PURIFIERS 
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Part of the production area of the new 

Buffalo plant of Roberts-Gordon Appli- 

ance Corp. More than 1000 persons at- 
tended the housewarming. 





McDonnell Explosion Proof 
Electric Controller 


A new, explosion-proof float-operated 
electric controller for water tanks, re- 
ceivers and other liquid storage systems 
has recently been announced by Mc- 
Donnell & Miller, Inc., Chicago, Ill. 





Known as No. 65 it has been Under- 
writers’ tested and approved for use 
under the following conditions: 

Class I, Group C—Atmospheres con- 
taining ethyl-ether vapors, ethylene, or 
cyclopropane. 

Class I, Group D—Atmospheres con- 
taining gasoline, petroleum, naphtha, 
benzine, butane, propane, alcohols, ace- 
tone, benzol, lacquer solvent vapors, or 
natural gas. 


New England Frontier 
(Continued from page 34) 


involved, should be explained. And, 
above all, be sure to allay the inevitable 
concern of the customer over the qual- 
ity of this new and—to them—unknown 
natural gas. Even tell them the reason 
for adding an odorant to it. These pub- 
lic-relation-wise aspects and concepts 
are truly magic catalysts. 

The acceptance of natural gas (which 
is the reaction) will be accelerated by a 
catalyst known as education. The con- 
tact will result in good will which must 
be retained unchanged at the end of 
the changeover. 

Not only in the minds of consumers, 
but also in the minds of too many man- 
agements, the coming of natural gas is 
welcomed as a panacea. Permit me to 
quote from the 1949 Annual Report of 
a well-known straight gas company, on 
the eastern seaboard, as to their experi- 
ences: 

“By changing to the distribution of 
straight natural gas in 1946-1947 the 
company was able to continue serving 
its customers at rates which were no 
higher on a thermal basis than the pre- 
war level. However, early in 1949 it be- 
came apparent that the cumulative ef- 
fect of steadily rising costs of labor and 
materials had more than offset the ini- 
tial economies of operation obtained 
from the distribution of straight natural 
gas. Accordingly, we applied to the 

. Commission last July for authority 
to charge higher gas rates... .” 

Recently the Wall Street Journal 
headlined: “Coal’s Competition—Gas 
and Oil Grabbing More Industrial and 
Domestic Customers,” and went on to 
quote one of the largest New England 
coal wholesalers as saying, “I’m sick 
when I think what’s happening to the 
(coal) business.” Some idea of what he 
had in mind is explained in the same 
news article where the East Ohio Gas 
Co. is quoted as filing gas heating appli- 
cations at the rate of 1,000 a week this 
year, while last year 70,000 new cus- 
tomers were added in the company’s 





Classified 


“WANTED: Design Engineer. Graduate Mechani- 
cal Engineer with experience in design of pumps, 
meters, controls and/or allied equipment used 
in petroleum industry. Age: 30 to 40 years. Ex- 
cellent opportunity with well established firm. 
Inquiry confidential. Reply giving full particulars 
to Box 213, American Gas Journal Inc., 205 E. 
42nd St., New York City 17.” 








FOR SALE 
3 Type EMD Air Blowers—Size 12 AEMD 3 
23” Diam. Powered by A 3 HP phase, 
60 cycle, 220 volt, 1750 RPM motor. 
Manufactured by: L. J. Wing Mfg. Co., New York 
2 Peabody oil burners Type M, mounted in wind 
boxes complete with gas pilot. Address reply to 
Box 214, c/o American Gas Journal Inc., 205 E. 
42nd Street, New York City 17. 





GAS ENGINEER 

Nation-wide consulting firm has vacancy for a 
Gas Engineer with minimum of 8-10 years experi- 
ence in the production, transmission and distribu- 
tion of natural and/or manufactured gas. Loca- 
tion: New York City. Some travel involved. Reply 
giving details of experience and education. Box 
215, c/o American Gas Journal Inc., 205 E. 42nd 
Street, New York City 17. 





five-county area. And Standard Oil 
Company of Ohio is convinced that oil 
heating in areas of the state outside the 
reach of natural gas supplies will in- 
crease by 25 per cent in the next twelve 
months. Big home builders say that just 
before the war 65 per cent of all new 
homes going up in the greater Cleveland 
area had coal furnaces; that proportion 
has now dropped to 5 per cent. This is 
“writing on the wall” for New England. 

In a recent address* by Edward 
Falck on the subject of “Natural Gas 
Expansion, Oil Markets, and Federal 
Policy”, it was stated: 

“An estimate made for 1947 
showed that 33 leading oil companies 
held some 116,000,000 acres of gas 
reserves or 62.5 per cent of the total 
acreage.” 


Though the earnings from the sale of 





* Before the third annual convention 
of the National Federal of Financial 
Analysts Societies, New York, March 
1950. 











157 Chambers Street 





COAL AND COKE HANDLING 


Complete engineering and installation service for coal and coke 
handling, screening, crushing, skip hoists and storage bins, in- 
cluding alterations to existing conveying and screening plants. 


ROBINS ENGINEERS DIVISION 


HEWITT-ROBINS INCORPORATED 
New York 7, N.Y. 











CONVERSIONS AND SURVEYS, Inc. 
Gas Conversion Specialists 
Conversion without Confusion 
90 BROAD STREET 


NEW YORK 4, N. Y. 
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INDEXES—METER AND REGULATOR PARTS—ORIFICES AND 
e FIRST SPUDS — U.G.I. SERVISTOPS AND TOOLS — SPECIFICATION e 
3 PARTS AND COMPONENTS. WRITE FOR CATALOG. » 
3 SEE E. F. GRIFFITHS COMPANY es 
346 E. Walnut Lane, Phila. 44, Pa. 
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natural gas represent a substantial per- 
centage of the total earnings of these 
oil companies, just ponder whether they 
will permit the disparity in prices to 
continue. 

To summarize: Natural gas has many 
advantages, but experience indicates 
that there are certain matters that must 
be given careful attention. Here are 
some of the pitfalls: 

a. In the zeal to expand markets 
there is a tendency with gas house heat- 
ing to make rates that will appeal to 
the mass market. With a large part of 
such a market achieved you assume a 
tremendous public responsibility, espe- 
cially in northern climates. With a large 
number of customers dependent for 
heat on your ability to perform in zero 
weather, you just cannot fail without 
awful public relations repercussions. 

b. You should be careful to price 
your service so as not to end up with 
an over-sold market, with all its head- 
aches. Many companies now have such 
a low price for house heating service 
that they must hide behind service re- 
strictions, else they will get a deluge of 
load they cannot supply without expen- 
sive investment, which their rate struc- 
tures will not have anticipated. 

c. It is a company responsibility to 
a community to supply a service which 
they can make available to all and not 
limited to those who may now have the 
service. Since this type of load involves 
a large investment on the part of cus- 
tomers, as well as vitally affecting their 
living habits, it should be provided on 





LATTNER 
GAS BOILERS 
1 H.P. to 45 H.P. 


2 H.P. Gas Fired Pressing machine 
boiler. 100 Ibs. ASME Code. 


P. M. LATTNER MFG. CO. 


CEDAR RAPIDS, IOWA 








a basis that will assure continuous and 
adequate service over a long period. 
[his means a very careful approach to 
the matter of under-pricing of the serv- 
ice in order to enjoy temporarily an 
increase in net earnings. 

d. Cold waves generally sweep the 
country from the west to the east, and 
the west gets its natural gas from the 
same areas from which the eastern sup- 
plies will come. New England may find 
difficulty with a source of supply 1500 
to 1800 miles away with the source 
already heavily drawn on by the time 
the cold wave strikes the east. We have 
had a mild winter, and even in this past 
mild season many industries had to 
shut down due to shortage of natural 
gas. 

e. Any special consideration given to 
house heating load should be based on 
a “backed-up supply” of some sort. This 
will cost money, since such peak reserve 
is used only a day or two a year on the 
average. With only a 20 per cent gas 
house heating saturation, the top 20 
per cent of the maximum load comes 
only on an average of one day a year; 
and that volume-wise it is some seven 
times the summer load. This means in- 
creased distribution main capacity as 
well as a backed-up source of supply. 

f. Since the use of natural gas may 
result in varying thermal values in vari- 
ous cities in order to provide the needed 
service, a therm rate is vital and should 
be introduced now. 

g. Combustion characteristics of na- 
tural gas (methane) are radically dif- 
ferent than those of a gas containing 
hydrogen and carbon monoxide, and 
conversion of customers’ appliances to 
natural gas involves the doing of many 
things that at first the customer may 
not like. 

Whether 1950 is the end of a half- 
century or the beginning of a new one, 
New England gas-wise is at the brink 
of a new era. And I use the word 
“brink” advisedly, for a mis-step now can 
mean immeasurable damage and almost 
irreparable harm. Therefore, I say to 
you—*“Be rate-wise and public-relation- 
wise and ‘enrich’ yourselves with na- 
tural gas.” 
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The Reliable Shut-Off 
for Street Mains 





THE GOODMAN STOPPER 

Now has’the'“Z” handle for easy manipula- 
tion. When locked in place it holds. Stopper 
cannot slip. Gas cannot pass. Adjusted in 30 


Ask for circulars on this and other distribu- 
tion equipment. 


Nearly a half century of service to the Gas Industry. 


Safety Gas Main Stopper Co. 
523 Atlantic Avenue, Brooklyn, 


ew York 
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194,639,932 MESSAGES 
ON GAS REFRIGERATION 


IN 12 LEADING MAGAZINES WILL “SOFTEN UP” YOUR MARKET IN 1950 
I. 


Turn these prospects into 
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customers with strong local | : 





hewspaper campaigns 


Enroll your company and your sales- 
men in the BIG 6 Sales Contest 


Prizes . . . victory vacation flights . . . cash 

. . more rewards than ever before. All to help 
you pep up sales for Gas Refrigerators... 
increase gas loads. Join in. Make this newest, 
most exciting 6 months’ push your biggest ever! 


Senvel Inc.., EVANSVILLE 20, INDIANA 


JET FREEZE CONTEST 


CLEAN SWEEP CONTEST 



































